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©3BiS5fc<!f£0-5i:iaix-§r-s« ig*©a&K:«fc 
o»sa^«e^r$nfcfc©tbT#Tfc<fc^. e 

3*J## 1 ~ 9 tC^-T75 J KE5U© 5^<t%lo 
ODNA^n-^tUffi^TfciK -immt^.^\z 

tf. 4i«©^tc«fc»P. CfbT?* 
•5. 
[0 0 13] 

(i) im 

*%?«©»fS^>/l^H©^^tbT, flAtf. M 
i'^i'SMtSHTY amaguchi £.©:&& 
(Yamaguch 1, N?>, Cancer Res. 
5 0 7 0 0 8 ' 9 1) {C«fcCiSjTl"Itet^:o&t h 
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r J >t«S7S:-53 }«>t«tD3— H-r^Jte^. & 

?U#^ : 3 0 X\Zm 11-14 fcTR-TX 9 
Sr^rSDNAXKRNA^SItLTaSSSI^^-f iO 
T-tmzm^ (s 1 t e-d i 
r e c t e d mu tngenes 1 s) ^^telcS£t> 
Ti5:ifcT§5 (WAtf. Current Protocols In M 
olecular Biology, John Wiley A Sons tfc. B8?5:# 

[0 0 2 7] ±82©<fc3l;:bT#&91©£«J&«?fi$Mt; 
^n-H-T-SDNA^jg^^a^^^-tCif Ab. S 30 

[0 0 2 8] BH?0## : 3 0 ©j*^ HBS53 

fast at/D^A (GCG/tyy-y) lt«fcoT** 

©^rS'J-fCjgU NffflCSS^ M 

Pf'*.— ^— fH$H ; ?2 > th squamous ce 
11 c a r c i n om ataSCIC^HT, N5^SS*t» V) 

*^nSCltfe3bCl 5-5. ^SIC. mtlhttt—XDX. 50 
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S 

*tT7->-T<&SJl(i:<fcl3. — flgfc:^ 6*1X^-5 «fc 5 

[0 0 2 9] ^3E£bTttM#±4&:m*K£4&£m> 

( Escherichia coll) , A*->;l/Xjg 
( B a c i 1 1 u s ) mm. mA.Wti'Jl'T. • X^f'J 
X (B. subt 1 1 i s) ^*ffl^^rt*fr#-5. 
*«£«j£LT»;i§NS. CTittiiJ-y^DS-feX (Sac 
char omy c e s ) mW&. {*IA.tflJ-y#D^-teX 
••feUfv'X— (S. serevlslae ) , 

&14«£«!j, m^ii. afimm (spodo 

ptera frugiperda). ^■^■ r <y)V—/\ 
— ffllfi ( Trichoplusla ni ) . #-friffl 
)S (Bombyx morl) » IMHHJft. flMltffc h 

mm, Wxiw-fn, »fcjivs*ci 

[0 0 3 0] 5831^27 ^-tUTHu ^5K. 77 

Z>^=-T (M®mm ) •MKfll'VSS. 

tiUffla^^n^-^— tltlil ac/Dt-^- . t 
rp7"Dt-j'-§M3n, »effl^D^E-^-t 
I/TH, m*-\*, a d h 1 7"D€-^- ( p q k T/D^E 

Vamf&tVCltS 1 mi an Virus40©ear 
1 y late ^U=E-^— mifi&tf 5*1-5. 

[0 0 3 1] XHtj'^-fcJ^V&Djm&ltt. 3 

lg|^»c*3^r«t < » 6. nrti s^fefct d rr 3 r t 

^. ;i*i5©;£?*l3:0U;U£, Current Protocols in Hoi 
ecular Biology, John Wiley A Sons tt, IcfEttSfrlT 

D - X Srffl V>5 ^ D T r- 7 ^ -^C «t 0 ?f 5 C t rt* 
[0 0 3 2] 

ID A4 3 1MS&<D&& 

»s BM3 30 idss^ ( i o x^miz 

MUZ-Stm am' s F12S*) TftSLfc. 
[0 0 3 3] l-ft*?^. 15 0cm J ©SSffiglSrfc'PT 

7773 1 o*ic«iia<£s^. mmfi^>?)vx.>v\z 
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&5£T3 7t:tCT5%C02 ©#ft~FT?«*L&. & Jg#bft„ 

fc, 0. 2 5XhU^3/>« (^SIUii«) TIBBSIIIIB [0 0 3 7] g«(i5% CO s -5% - 9 0 % 

8 5 0cm 2 flE>«§Hm&fe-Dn-9— #HH S*#ftT3 7CT4-5HKIffo&. «««V-f jrn 

0#l;i*8tti&*Lfto 3 7*0, 0. 5rpm.Tftt3HW# :7V— h©#^C«)*BliaS 2 0P B ST&oft& 1 8 0 m 
*Ufti»*, 1. 8 X 1 0 9 jffl^&EJiRbfcp leliRLfe 1(00. 2%(w/v) MJ h> X-100, 1 mM E 

MBS* Opt.i-cel 1 ig^g • UA DTA, 0. 1 2M NaCl, 5 OmM EEPES, pH7. 5TWB 

- Inc. .Wilmington, MA) cDir^a £^-T v'XStf&lrSS© 5, 6 mM3 "OfcT^Z^yS/J-^ 

y#zi7 (S-451) l;:tt5ti*L<«u &S8igiffilOL zi »J 2 0 u 1 JnAfc. ^iBTl PSIH«i5#IIL& 
TM«Ei&S£Kri&Lft. S20//1 Oi££ifc^W£;B<OV''f ^ n:7V- 

[0 0 3 4] fi&EJ&Xtt, 3 7t:"Cl 5 0mmHg<Z)&3S£ 10 h(Dynatech MIc ro FLUOR *'B" P 

«*Utt**Sfrofc. £ft* 9W6itofr&M4r>r*trn late) .fc#bfc. 

«*^©f^tt*0«fcLTS«Lft. Tfcfe^ lOKi [0 0 3 83 Om 1 £>0. 4mM 7-d i e t 

»»Tfi7BIB«*ft «^>A^S«Jfe^2 01/d hy 1 ami no-3- (4' -ma 1 e imi dy 1 

ay^g^T^jfrU ^-P, H»-&-e*il**6#*± phenyl) -4-methylcoumar in 

fg€rHUKbfto ^OKS*. *3l0 0L(Di^>/^S« inTirh-hUJK 1 6 0 m I (Z>0. 2% (w/v) 

ffi£#W&"T5 9, jfo»ft$ttfflJ(!iSJft«* hU h> X-100, 1 mMEDTA, 5 OmM Na acetate 

wti7®«*^s«e^«iA&nfco mmm^± phs. o&m*&**3Cx3 5r->3>&7;p*D>i- 

»Sit«mfcia«T«^i:»Cj;D, 1 0 0 0L©IW ?-~eWt/utd (a®, 3 6 5nm, X5y^a>4 5 0n 

8±ff£^c. »ShfclBBWth*t©— « (#93 0 0 m) . 

L) «K**iHt (5 U#7\ Bedford, MA; it? [0039] NXlf >T3&kLX 

MW 1 0, 0 0 0*yh) T2LKSrC«SIU 2 0 ^7Xt:liDoWc. 7tW^»J>X7f7- 

mMTris/HCl ;b7y- (pH7. 4) fc»l,T«#aSr if&ftteSfflB* 5* W-^JkrhH, 10mMU> 

Lftfc(££SKK:«Lft<> Kny7r- PH6. 7T1 5 #@5£f£fl? P (jfa 

[0 0 3 5] 2D T^X#Mfflfi^J;^g:^*im^t; K#«B«tl& **1^^tt (1 9 8 6) Hjfi^SIS P 

ht* offlfe p. 8 2 - 8 8) (ca£oTr-fe^;^^n u 

KiiBDFi v^x©*B##61HMB«¥LBUa Tffofc. 

-MEMigife (F 1 ow Laboratories, [0 0 4 0] -T&t^HJE&X H^^XSrO. 1M 

Inc. , McLean, VA, US) IcSBiSLfc. ft U>»^7r-uB6 "«»U *t-#X^-f 

KO*ft5/ , (- 3— (7 7*7->7LKB A-f^T" Xtt 1 . 5mlCO0. 6 7mg/ml 3£fl;7'fe^;pg i :*:3 U 
^/D^ **) 8K£8Jlls*ttBBBm&®tt 30 0. 1M U>SAy7r- (pH6. 0) , 0. 2 

T4 0 0 gT2 0»S'tb/c. d=l. 0 7/1. 0 8 ml CD 3 0 mM CuSO^ 0. 2ml(0 5mM7ac »J v-T>-ffc* U 

(g/nl) ©<>^-7x<Xfc*S^fc*tS«S10 ^A, 0. lmlCOO. 1M ^X>&:*- HJ ^ A 

%FBS^tfa-MEMT-Ifom 0. SmM^ i&£<Z>1*\ SiT? 4 i^RB^ >*;i^- H Lftf£, 

-f V y □ \±)Vy)\s$- D7tX7i-h ^^trl^S^JcB L ft. ^ < = ^ u ^ >»7 H = ^Aif »ft ttlb«*T?« 

JKSL^^X^ty^^fflia^Jni (Co r n 1 n g. C ftJCO^ffiT&OE. ^Mft (Darms tadt, F 

ornlng, NY, US) (CAtl* 3 7t:, 5 %—K R G) </>T*-f = ^/U ^ >V)U FSfefi 4 

^KB^«*JmSSrLVifccotzS^fto »ltl&iBE£ 1 [0 0 4 1] 3] BS^M^fcE^filS 

0% FBS/a-MEMT3lfofc. A 4 3 1 MBVIUWWBM^SSraBS^U ^cr)±» 
[0 0 3 6] ^0±5KbX#ft#^tt#B#«3WB ^ £2 OmM Tris/HCl Ay 7 r — (pH7. 4) 

B£10% FBS/1% BSA/0. ImM 2-* LftMatrex Blue A#9Afc*>W\ R— A 

;^^hX^y-;P/a-MEMtCfSfflL9 6^-f^ y ^r-7?^ffi^2M NaCl £<&trHAy 7 y— T 

P^-h (Corning) * Ic— ASft D 5 x 1 0 fK-&H»S:StB Lfc. nEBettK:<I:DttIUUftSW« 

4 iffll^^SVift 0 ^lc^i;TxXMt>y;Ptc2 5U *JII^HT»tttte^B»k:*»snft. ^c-ci^® 

(Genzyme Co »S:20mM Tris/ECI Ay77- (pH7. 4) 
rporation, Cambridge, MA, U A* y 7 r — T^StffcbftQ — b7 7 n— X^J 7 At' 

S) , l — 2ug/iDl«I L-6tt* (Boehrin +»«E»»laClflE>4JEfcJ: 0 B*«*«KMfcH^ 

ger Mannheim, Mannheim, FR S*ffl4*ft (BB 1 #BB) • raH^FJiNaCl 0. 3 — 0. 

G) £8sSDLfto Sx I L- 6tfifc&toKZ>m$mf&&i>' 5 M#i£tC®a$nft e 

-Hr^miCr^N^>^i:taffSr3 7 , CTl^fflM 59 [0 0 4 2] Q— fc7 r D-X-C#^nftffitt®^td«fE 
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£3 0 %fiSSHBa5J-SjB^ 3 OX£SfOSfE££$tr2 On 
M Tris/HCl Ay7r- (pH7. 4) T¥«'fbLfc7 

^tt&gc (3 0%— 0%) . x^>^;i/r]-;v (o- 

5 0%) nm&zim&mmzmtfteiizziiiz&Qmm 

Stffc (E12^Bg) . Jal L-6$t«q?ffiTTiB!lSb& 
[0 0 4 3] #Sn&H4J-tt5 OmM MES/XaOHA*y 7 7 

- (ph6. o) \zMisTisft&m&. m-^yy?-^ w 

<DtSmtO~0. 5MONaCl(r<tt)JtK43iH*^Sn 

/Vf D— K2 6/6 OX— A— ry^X7 5 (7 7^ 

S fc«kO¥ffifcU HA-y^r-tiOSaiS'tirfc (0 
4#J8?) . S««JiJi^H^«tt«^fi5 5~5 7 
kDa #jfitgfW3nfc. 20 

[0 0 4 4] eUKD&X^S'^fCifJSDS-PAOT^C.t 
•3Tfe55~57kDa #ig(C 2 *.<Drt> K fc^-Tatf*** 
A4 3 lE&#*fflflSJg«±fif3 0 0 1 ±0*58 0 «g 
*afc. (0 5#flg) . £©22*:©/t>mfiS{i©iSg<i: 
&8*cft|iitt (01) fc^L-ifc. &oT#W#-r«U&2 
ftTz 2 #<ZXK> Ka^fcS&K^aSMbB? 

[0045] 4] wmmmnm^om.'s. 

1 ) : i& 5 5 kDa (IfjVZmRZfS D S - P AG 50 
E) (04&tf0 5) 

SDS-PAGE l:*UT(t 2 *®n> F t Ltttffl^ 

2) : 6. 5 ±0. 5 (06) 

[0 0 4 6] 3) ±mzmi£tlZ>*mi-<D^— 

S-PAGE±-C©#^g75*i&4 OkDa \ZtfL>>-t2>ii}i 
%\Z*t$— tt©<STd«^«)SnS (0 7) . SfcSDS 
-PAGE _hT?Jp— /1> H £ ;rcTIIi# 1 2 > H * 
m-rmftzm fc«fc OtB-fcU -ffiffl hplc Cis^ar 

4) #BT«E^J#^l~9tCj*3tt57S/S?E?U© 

[0 0 4 7] 5) £4&fS£ 
»KSn?!:E«J*JajB^fcH^±iy: I L - 3 ©#*ET 50 



I #0fl¥6-3 1 3 0 0 0 

12 

iz&\,*Twxftmmm&tgm?z tmrnnwcomtaR 
Tfi$.m%wmmntiz> (08. 9ruio) . ms\t 

mm&vU&MTtrJVn «J >xx^9--tfgtt£«!5£ 
IX??-fflftfiLfcttl (X2 0) -£-LT0 

fiufcis* (x 1 0 0) 09R1X01 oio^-r 

ttfc&ViT«Bffc^tt^B?e>#flrF (B) fc*V» 
T*©#SF«T (A) J:0"bSSBW(t«lnbTViaci 

[0 0 4 8] 5] g&#Jt?i4MfcH^<&«je 

IffiMsU S^^5 1 F»t>t©«igS0£&H*.fc. API 
8fl«JHiHPLCfcJ:D»^^I«lffrtH«L Ji 

[0 0 4 9] mmW2. g#B» igjgB^ cDNAOI 

1 . PC R tz«fc SB&SftitaliHfcB? 1 c DNAj£3£Sffil 
©Slflr (1) 

rf-7-N 1 0 6 5 (g32?!I#^ : 1 0 ; E?!l#*§- : 3 0 © 
4 4 9 ~4 8 6 ICfcfJiS) S^N 1 0 6 7 (BEjajfHJ : 1 
1 ; K3»J#^ : 30(7)1 0 4 9~1080 C^JES) 

[0 0 5 0] A 4 3 1 *fflJ!S<fc t> I SOGEN (ftDfcl* 
IS) £fflV>T, *#©SfP}tmSt-Lfc*SoT. fRN 
A^ifiSSSL-fc., ClORNAiO. A**r-r-5RNA 
SifitKU 3' -RACE Kit (Gibco BR 
L) SfflW. £JS£?ro;fc. ±|20^-UrfV-N I 0 6 
5t3' -RACE Kit (Gibco BRL) i 
#Ot'J^Y-3' RACE T^-'^Y- 

(BE?U#-«§: 1.2) &ffl^T&tt©S6fera^#fcLfcat 
oT^'J^^— e^x-f >SIS (PCR) Sffofc. 

[0 0 5 1] i OE^Sft Sffl 5 1: N I 0 6 7 t 
3" -RACE Kit (GibcoBRL) SM©t 
•Jrfv-3' -RACE Titzft?— • 7'9-fT-&ffl 
V>TS^PCR*ff5Ctl*«fcD*«t-t-9 0 0«**f© 
DKA*fM"*#fc. U.Gyllensten et al., Pro 

c.Natl.Acad.Sci.DSA 85 : 7652(1988)1^^, PCR 

^S*f ©D N AWrM- * *SJS:SS tUTffl 

/HtymXttOTaq Dye Deoxy T 
erminator Cycle Sequencin 

X^AX4fc3 7 0ASI) ^#©3SfPJt^S 
lCLfc*toT*3£bfe. -tOjg*. EtflS-^: 3 0©3? 
^U^-^H##1 08UD 1 9 5 0©E5U*tW6A»C 
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[0 0 5 2] ^OSB^J«fcD^U=fv-KYl 0 0 (BE?0 
m 3 ^ : 1 3 ; EJUS* : 30O1 2 5 5- 1236 tDffl 
ftMCttft) ^^dEUfco NI 0 6 5<h3' -RACE 
Kit (Gibco BRL) SsttCD^U 3' 
-RACE ^V-^ffl^TPCR^ 
.ffofc£*a»*K«»«fcbT«ViS6fcNI 0 65 
iKYlOO^^TPCR^fr^ 8 0 7£g*hE>D 

[0 0 5 3] C1C0 8 0 7^S*fCODNA»fM-Sr^C0^^ i0 

AXtt<E>Taq Dye Deoxy Termina 
tor Cycle Seque nc i ngt^h«i:i 

^P#^4 8 7<fc0 108 0CDE^WS#fcttoifc:. 
Cfl!)EWJ:0*U^T-N 1 0 7 3 (E3&J#^ : 1 4 ; 
K?U#* : 30CD864-886 (Ctt/S) , N I 0 7 4 
(BB#I#*f : 1 5 ; EJ0## :3O01O12-992 

RtfN 1 0 7 5 OEM**': 1 6 ; BE 20 
: 30(2802-78 2 0ttM&*MiO 

bfcc 

[0 0 5 4] 2. PCRfcJc^gft^JBjMbH^cD 
NAflflHEaiPlWf (2) 
A. @tt««m^^H^B8UIB« (A431) 
mRNACDHS 

bhH«£smtt (A4 3D oa&nBi. 

&, Pharmacia-LKB It^RN Aftffi+y hR^mRNA 

[0055] b. mmmmmMm^mmffl&ft (a 4 

3 1) fi^cDNA77-y • ^-f^U-c^K 

(1) cDNA©^« 
• A4 3 1 6*©mRNA 5 g*5, Pharmacia-LKB 
OT i me S a v e r c DN A-&My h^ffl^T, c 
DNA£-&j£bfc. $>x9\)Hfn#-#*— h 

(DEPC) ffl3*£@*2 0/z 1 (CS»UfcmRNA5 

m g £6 stun o^mtmvr^ 7tc±T»aiL 

fc. • X h^HKjfcjg^l 1 M 1 . DT 

Tj§8£ UU Directional Clonin 40 
g Toolbox (Pharmacia-LKB tfc) ffitt<0 130 
OD/ml Not (dT) 1 8 :/5*f V-iSS: 

(Pharmacia-LKB th) 1 jtz 1 £^JdU 3 7CfcT 1 P# 
M«itbfc 0 

[0 0 5 6] H • X h^>KSj5jg-&M 

IdgsJlDU 1 21CJCT3 05MB, 2 2^1:11^1 

b&«, 6 5ti:ti ottmtmvtLo ioo/iio7 
x/-;u • >dd*aa - -f vT5;P7;m-;i/ (2 

5:24: L KTPCiKt) £2jnAT, »b<8fc# 
b&*. 1 4, 0 0 0xgfcTl»RfflM>U ±flie-fe:7 50 
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r^ f JJPS-4 0 0Xt:>A7A (Pharmacia-LKB tt) 
£ffl^T#HU 1 0 0 ji 1 (Z> c D NASS^ffc, 
[0 0 5 7] (2) Ec oR Q>ttM 
1 0 0 1 ©cDNA«*Kl OOD/ml EcoRIT 
979— (Pharmacia-LKB tt) bill, #'JXfl/>^ 
>j3-;HMf*3 0M 1. i/5*»iATPSacl il 1 
R-CKT4DNAU*— if 1 m 1 *SftlU 3 71CfcTl 
&SW«iab*:* 6 5 tier 1 04WHftllRb&«,' ATP 
)ME1. 5m lRtfT4*U^?l/t?F*t- HflM 
1 SflSftlU 3 7t)l:T3 0^ffl§IL& o 6 5 XL ECX 
10»m»JBLfc«, 2 0UA1 Not I 2u It 
gsSDU 3 7CCT1 BMWM&bifc. 150/il©PC 
£flDAT. «b<«*bfc«. 14, OO0xgtCTl# 

HHSM>U ±»^-fe7r^U;PS-4 0 ox£>#^a 

SJH^TjMBU 15 0/ilOcDNAgffiS^ 

[0 0 5 8] (3) cDNA07r-^^?-^a 
^&*<£: in v i t r o/1y^r— i?>9 

15 u 1 <Dc DNASMKfc* E c OR I RlWo t I T? 
IBfcSt m ] J>mmmisZiX g t l ID (Pharmacia- 
LKB *t) 2 m g&MX* X:5>/— JM£R«, 8 M 1 CQU 
»-1f«l«f*fcB»U3t. 1/7 5#|RATPSm /i 

K T4DNAU^-iil/zl^lnU 1 6*C{CT3 

[0 0 5 9] GigaPackllGold (Stratagene 
*t) £ffl<^T, in vit r-o^y-Jr— i^^R^Sft 
fft\ JifBOU^-ifKJEBM%3*^6 3. 2 2X10 
6 pfu offll^^r-^Sffc. ±i®Y 1 0 9 Or- 
£?f±i:bT, ±E9-fy9U-ft««U 6. 0X1 
0 lD pfu/mlOOA4 3 1 7 7"^ ■ 7-f^5U-X 

[0 0 6 0] C. PCRfciS^SMWI^ftH^cD 
NASfM-co^SSHJE 

(1) PCRI:i5A43 177-y?7^^7 , J-c 
DN A# AD N A»rM*CO*ii|g 

6. 0 X 1 0 1 D pf u/mlOA 4 3 17 7-^*7^ ^7 
y-OX 0 jx 1 (6. 0X10 8 pfu « 

^) $PCRgK^iDNAtl/T, 10XPCRI 
flrtt5/xK 1. 2 5mM4 dNTP s 8 a K lOD 
/nilAgt 11-f owar d^^T— (A g t 1 
IF) ffiJJW : 1 7) 2m K LOD/iUgt 1 
1-reyerse ^-fv— (A g t 1 1 R) (ffi 
: 18) 2 m K Rtf5U/tf 1 TaqDNA 
#'Jj*9— {f (Perkin Elmer Cetustt) 1 u 1 SaHmb 

t, tta*DEPc«taaiB*fcT5 o^itu 93 

■CfcTlSHW, 5 5tl:t2m 7 2*CCT3»IBO 
fi*1M OEtfrW 7 2t:teTl O^Mftfib 

fco lX7#a-x^«aS«fci*llWfOlS*0.. 
8 - 6 kb t ;* Y—W^9 — Tz 0 
[0 0 6 1] (2) cDNA^XDNAmmm^rM^ 
ZmMtlsJtT P 7 (IE^J#^ : 2 0 ; SB^J## : 3 0 
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CD683-703 /TP 10, TP 7/TP 6 

(E?iJ#^ : 19 ; eJMfrfJ : 300)1 0 3 6-100 
1 <Dlfc®m\Zttfo) % TP 8 (E9D** :21; 
^ : 30(09 4 1-9 6 4 l£*f J&) , TP10 (E#!# 
^: 22 ; BB?»J#^ : 3001 0 3 6-9 8 6 COffiffi® 
fc»J» S»TP8/TP6*:/^^— fcU&PCR 

mm 

±EPCRK«I«l/5 0 0 0*R*1 /x 1 £PCR 
S«0fflIDNAtlT, 1 0 xPCRi&Stf&5 $l K 

1. 25mM4dNTPs8/iK TE©i5&ffi^ i0 
fcttO 1 OD/mi:/5*f V— 2 m 1 RtXP erf 
ectMatch (Stratagenett) l^l^SJnLT, 
m&ZD E P CjffiHIMMefcT 4 9 m I £ Lfco 

[0 0 6 2] 9 5tt:T5m 6 0 , ClCT5^raJtI}» 
L£»* 5U//Z 1 Taq DNA*U>7-* tf (Pe 
rkin Elmer Cetustt) 1 u 1 £§sfllUT, 9 4 < Cl:tl 
6 0 , Cfc:T2 5HlB > 7 2t;tT3»mcoJK«^ 
^M3 OtstfrVK 7 2CCT1 Oftm&l&VtZo 7^ 
<7-fcI/TH TP 7/TP 10, TP 7/TP 6, 
TP 8/TP 1 OStfTP 8/TP 6&m^tz. 2%T 20 

^iSL/T, -ttl-Ptl3 5 4 bp, 3 5 4bp, 9 6bpRtf 9 

[0 0 6 3] (3) TP 7/TP 1 ORtfTP 7/TP 
6*^7-<V— tLfcPCRif(B*fe (3 5 4bp) CD— 

TP7/TP 1 0RtfTP7/TP6&:/5'fV— "TS 
±BPCRjM«tt (3 5 4bp) ©/t>FS«»8e»« 

©2%7#P— xy;W>S#OfflU DEPCffiSif 
*50/i 1 £ffi]*-T4 5t:tCT3 O4W0J&l»L,ifc. 30 

[0 0 6 4] uOTNAgi2 m 1 £P C R£/S06&g! 
DNAtl/T, 1 0 xPCRMffims n 1> .1. 2 5m 
M 4 d NT P s8tfl, TE©J:5tt«#'&;btf<Z>10 
D/mlT^-f 2 m 1 ^> PerfectMatc 
h (Stratagenett) 1 /x 1 &*JPbT, JgfifcDEPC 
i!!SIIS7KI:T4 9MltU 9 5-CfcTSdH, 6 0 
■ClCTB^BBJPlRb&a, 5-U/tf 1 Taq DNA 
^U^^-if (PerkinElmer Cetnstt) 1 u 1 SiKftlL 
T, 9 4 , CtTim 6 0t:K:T2 4HW. 1 2 X:\ZX 
3»MOSJB-9-^f^^ft3 OHff^ 7 2tKT10» 40 

[0 0 6 5] :/^-f^-£bTte, TP 7/TP 1 OR 
OTP7/TP6SfflW:o Cine>PCRS^g|%F (* 
n^n3 5 4bp) ©n> H6ta*»© 2 X7*n-^ 
W^^OOfflU »ttl-»$iLTpCRI I (Invitr 
ogentt) IcJfAL&Sk *BISlNVaF' (Invitrog 

-7> KDNASfflffl8KU EcoRI 

iftflSKliO 3 5 4bpODNA»fH-}&t#AanT^S2:i: 



#58^6-3 1 3 0 0 0 

iff 

[0 0 6 6] JfADNA^fM-^— &flt£B*IH:M 1 3 f 
owa rd^V- (Ml 3 F) <B5II«*» : 2 3) 
RtXM 13re verse ^7^*7 — (M13R) (SB 
^J#-^: 2 4) SJfll^TjWrLfc (Applied Biosysiems 
#COgS!r>" ir>1^— , ^tJV3 7 0A) d 

[0 0 6 7] E?B#-*f : 3 OO^M"? F 

7 0 4-9 9 9 irffiST^ 2 9 6 bp<DE5U«*91 S*> 
ifcrh z<D*fcK* v'^-rv-TP 7coT^lcffi^T 

^75 /eE^J##9(0C^3 7^/S (XRK, D 
NAjft*E3*J#>5»4ERK) , ^7-fV-TP 6 <D_b2S 
K«a-r*y5/»BJll»«6©N5MB575y« (A 
DLSG) , R»^5^7-TP 8C«aT-B7Syi 
E^J#^5W8T5yK (YLRALGLK) 
4&EWtf*#«EU ClOPCRE*** (^n-en3 5 4 

bp) #gg«*im#fcH-?c dn ao-sbt** ^ t** 

[0 0 6 8] 3. BtKaatfMjjjMbHycDNAOX^U 

A. SR&Jttt4}fcB?%3I>[Jfttt (A 4 3 1 ) E&3fe© 
CDNA/7X5 H • ^-f^U— ©IS® 

(1) 7r-Xh -Xh7>h , cDNA^ 
A 4 3 1 i*©mRNA5w g*6» Gibco BRL ttOS 
uperScr ipt ^^X^ K^X^A^rfflV^T. c 
DNA^&KIL 

[0 0 6 9] 2 it 1 ON o t I V— • 7^ 

^-ft» -^xy/HfD*-**— h (DEPC) 

5 /z 1 KffitfPLfcmRNA 5/ig \ZMX, 7 0*0 
fctl OfHHM&Lfcak ^c±t??&aJLfco 5x7r» 
Xh'Xh7>««*4(iK 0. 1MDTTS«2 
10mM4dNTPs 1 u 1 &r*D E P Cj&SI 

is*i /i i saanu 3 7rKT2#iw«fiUfc. 5 

ulODSuperScript i£4te^S?!f £in*_, 3 7 
tl:TllWim ^fc««EJ6«M:l/*:. 

[0 0 7 0] (2) > F ■Xh7/Fc DNAOfi 
So 

77-X F - Xh7>HcDNA^i:ffl^2 0 /i 

I <DK/CiK<&5'&0 1 8 # 1 lC, DEPCjfflIII*9 
3xrK 5xt*>H'Xh7>FSIIS30tfK 1 
0mM4 dNTP s 3m 1 * lOU/tf 1 E. col 
i DNA U if— tf 1 /i I , 10UA1 E. coli 
DNA*'J^7-1f4/ih R«2U/ul E. c o 

II RNaseH 1 m 1 £i&JnU 16t:fc:T2($ 
BflfiUftLfc. 2 /z l (1 0U) C0.T4DNA#U^7- 
■KtflSftlU 1 6TCfcT5»««tU&. 

[0 0 7 1] g«£*±t:fltlO/z I 0. 5M E 
DTARtfl 50/il OPC^Jn^T, »L<ajtbfc 
14, 0 0 OxglCTl O&WBS&foU ±fSl 4 0 n 

1 SSr&aigt^a— 7. 5Mltt7>^ 
Z-?A7 0/il^X^/-^0. 5ml£iJD;3LTifc# 
L» -8 0"C(CT3 0»MftBbfc. 14, 0 0 OxgtC 
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T10#Wifi'i>U ±fi|£|R^jfc«. 0. 5ml(£>70% 
[0 0 7 2] (3) B s t X I Y*?~79 — OftM 

±IS<E>cDNA«;K£2 5/jl 1 (DDEPcmmmm&iz 

i§«?U .5 xT4DNAU^f— BBWfRl 0 // K Bs 
t X I 7 #79— (Invi trogentfc) 1 0 /z 1 T 4 D 
NAU#— 1f5 l&SftlU 1 6tl:T16KKffii 
Vfz* 5 0m lcOPC^Jn^-T. «£L<«#L*:IS. 1 
4, 0 0 0xgteT5#IWJ&&U £8rfcfc 
iSi^a- ^C^Lfe B 7. 5MWKT>*:X#A2 5 i0 

a i &tfx^/-;n 5 On i «im;tT«#u - 8 o 
X[:t3 0»HftiUc e 14, oooigtrrio^ra 

3S<frU ±fS£B&^fc^, 0. 5ml<0 7 o%x^y— ;w 
TttJRft»»U MET«L^„ 

[0 0 7 3] (4) No t imflS 
±|E<Z)cDNAitK£4 1 jx 1 <DD E P CfflaHES*fc 
j§«?U RE Ac t 7gf%5 jtt KNotI 4 u I 
3 7 , CfcT2»SIBi»fflU&. 50m1©PC 
£Jn*-T, »K«#bfc«, 14, OOOxgKTIO 

(5) 7^-(MIISiK»!lcDNA©WX»B 
±fE<E>c DNASSi&Qu 1 c kSp i nCo 1 umn 
Linkers (Boehringer Mannheim £D ^r^ViT^ 
HLfcc 4 0/ig/nl©cDNA*t5 0M l#Wc 0 

[0 0 7 4] (6) cDNA©7r-W^©a 

±IBOcDNAj§fflt3 7/5/il fc. No t I JScZSB s 
tXIiftLfcpRC/CMV (Inviirogentt) 

— (29/ig//zl) £12. SultoX, Takar 30 
a L i g a t i o n=f-y hAS£4 0 0 ^1 &tXBS£5 0 

It 1 1 6^1^X3 0»ffl«iaifc. MaxE 

f f i c 1 e n c y DH 5 a3>t?^> h-feJV (Gibco 

BRL tt) lBl*ffl^th7>X7*- ^ — S/a>&ff 
7 1, 5 5 0 2 a-XDm&TLft&nito 7V—h 

*^6^3 D--$|IL (2. 8 6 x 1 0 7 SWS/m 

ft. 

[0 0 7 5] B. aDZ-^/W^U^^-vaX: 
i^^g^JiJS^^HTcDNACOXi7 0--x>^ 40 
A4 3 lfi*©cDNA^7X^ H • 5>f ^5U-*ffl 
V>T. 9cm^l/-h6 2. 7^f@ 

KSD 3 7 0 0<@) ©noz»4zhDt^P-X7-i' 
— iC^L^o^o :/a— NI 0 6 7£3' - 
RACEadaptor (Gibco BRL %t) ^r^-f^— 
£T5 9 0 ObpOPCRg^f (MJfi) OBamH I i&fb 
CAS2^0DNAIRM- (0. Skb&tfO. 4kb) £ 

[a- 32 P] dCTP6ffl^-7^h7>Xl/-5/3 

[0 0 7 6] 3nz--A<^J^1?— >3>t6^ 50 



> #B8^P6-3 1 3 0 0 0 

J* 

Ttt, 7>fW-^5xSSC, 2 5mMU>igft 
(pH7. 4), 5xDenhaldt Solutio 
n, USDS, 10 0/ig/mlMffiBJB?DNAR 
tX5 0%*;WA75-H*T4 2V,\ZXl 8l@IHftfiU 
5xSSC, 0. 1 %SDS*T4 0 K:\ZT 2 05>fSJ* 
4 5*CKT2 O^HSfci^Lfco «Hi«BAS 2 0 0 0 
(Fuji^^^A) Sffl^Tl 8»n»3KfcTff^«:. 
[ 0 0 7 7] H^X^U-->yi-rfrVi. TP 2 9 
0, TP 3 0 8, TP310, RIXTP 3 1 7C0 4SCD 
^n->£^ft 0 #AcDNA©fi£tt, ^-fni. 
2kb, 1. lkb, 1. 2kbfttfl. 2kbT&ofc 0 TP 
2 9 0, TP 3 1 0, WTP 3 1 7 ttE50*# : 3 0 
<DX Z? Vtt 6 8 5 «k DTK©««6*/t-T5 

[0 0 7 8] 4. PGRlZcfc^g^Jg^fea^cD 
NAm^S^JcP»fff (3) 

A. ^ttJKIdftH?9ESffAt* (HPC-Y1 1) 
A A) <DmRNA0>iESl 

kh»«|K*ft* (HPC-Y1 1) Olfcliliftl. 1 

g^S» Pharmacia-IKB tt©RNAiffl^ hR^mR 
NA«S+y h££!V>T, 5 0 /ig©mRNA$jflHl • 

[0 0 7 9] B./gtfE«ii«jMbB7ffa«Btt (HP 

C-Yll) 4*C0c DNA77- • £> 

(1) cDNA0^ 
HPC-Y1 lft*fl0mRNA 5xig^6, Pharmaci 
a-LKB ttCDT i me Saver cDNA^SE+y h£ 

(DEPC) ««3B«*2 0m. l»C»»bfcm 
RNA 5 tfg*6 5TCKT1 O^WiinJfftb&a* *Ji 

1 , "DTTSSSl m K Directional CI 
oning Toolbox (Pharmacia LKB tfc) 
ONotI/*'JdV (dT) 1 8^V-gSl /a 1 
««AlU 3 7tf:tlCT«fiUco 
[0 0 8 0] t^J>K'Xh7>^M^100/i 

r«saou i2i:i:T3om 2 2t:i:ti^« 
SLfttg, 6 sicnTi o^paan^Lfc, 10 0m ICO 
7i/-;^ • ^nn*M • V7^^7^-^ (2 
5:24:1, &TP C tBT) £inAT, IKW 
1 4, 0 0 0xgfcT14HH*&U ±?S^ir7 
r ^ ! J;PS-4 0 OXtf >ti=yK (PharmaciaHXB *fc) 
^ffll^T^lSL. 1 0 0u 1<Z>cDNASJBeS»&. 
[0 0 8 1] (2) E.c oR I T&Jf-r&fttiQ 
100/il OcDNASIStCE c oR I T^i?— (Ph 
armacia-LKB %t) 5/iK *UXfl/>^U 3 0 

/z 1 , ATPgffil u 1 S.I^T 4DNAU 1 m 1 

^^SDL. 3 7^(1X1 ^«mbfCo 6 5X:irTl 0 
»ffliD^bfe«> ATPiWl. 5m K T4#U** 
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(11) 

19 

^®Lfc 0 6 s'ctrri ofrmmmLTc&. no t i 2 

u 1 &8sfiOU 3 7tl:TmffiMLfe. 150/il 
CDPC&flUxT, SL<8H$L£:^ 14, OOOxgKl 

xi^S'fcu ±»^-fe:^T^u;vs-4 0 o^tr> 

^^A&fflV^T^BL^ 1 5 0 n 1 0cDNAg«$§ 

[0 0 8 2] (3) c DNAVyy—z/^ZP-^vm 

in vitr ortytr—i?>if 
1 5 il 1 CO c DNAj§ffit, EcoRI Rtf N ot IT 10 

KU>^t«iSbrcAg t I ID (Pharmacia- 
LKB tt) 2Mg^Jn^ X^y-MS^ 8m1<Z>U 
^-if(g««^S«fbfec 1/7 S^RATPigaU/x 
I, T4DNAW- tfl m 1 ^iUL, 1 6t:iCT3 

0 ftm&WLVTc&s fc±*?&mU&L>rzo GlgaPa 
ckllGold (Stratageneft) £/l^T, in vi 

^®3*^^ 5, 3 4 x 1 0 6 pfu CDma^7T — ^ 
^^fcc ^ffilY1 0 9 0r-mtLT, ±ffi7-f:/ 
^U-SrififilU 1. 7x10" pfu/ml(3HPC-Y 20 

1 177-y • ^<:/^U-Xh^£#fco 
[0 0 8 3] C. PCR{C^^^S^iiM»ft;@T^S 

c dna 5/ wttK-owpAje: 

(1) PCRl:«J;^HPC-Yl 
<J — c DNAlf ADNASrfi-^-f N 1 0 7 4_hiS 

1. 7x 1 0 11 pfu/ml(OHPC-y 1 177-y • 7 
-f^U-Xhi/^Ul (1. 7x1 0 8 pfuffi 
3).£PCRfi*©ttfflDNA£VT\ lOxPCRg 
«fS5Ml, 1. 2 5 mM 4dNTPs 8/x 1 , 10O 30 
D/ml A gtll-fowardFl ^7— (SB^J 
2 5) 1/xK BOD/mlN I 0 7 4:/^ V— 
1 u 1 RtfP erfectMatch (Stratagene^t) 
1 n I £8sSnLT, «fi^DEPCi!lSIS*l:T4 9 
tiltVft. 

[0 0 8 4] 9 5t:irT5^ra, 6 0 <C \ZX 5 #fyjan!» 

5U/xil TaqDNA2)\TJ^7 — if (Perk 
in ElmerCetus ffl UI Sr^JULT* 9 4 , CHT1 # 
HI. 6 Ot^CTl^P*^ 7 2tfcT2fHH<&R«+M £ 
;l/&3 5HIff^ 7 2tl:tl O^W^&bfc. 2%7 40 
^fP-xy;P««ilc»t«fc5«l«rO«*0. 3-6kbtC 

[0 0 8 5] (2) AgtllFl/NI 0 74S^7 

1 1 F 2 «g#J§-ff : 2 6) /NI 0 7 5, A g t 1 1 
F2/TP12 (EM#^ : 2 8 ; : 3 0 CD 7 

0 3-6 8 3 ©«*|«t»j6) , AgtllF2/TP 

1 1 (EM*^ : 2 7 ; E5tl## : 30Z)619~59 
9 , AgtllF2/TP13 

: 2 9 ; EJU*^ :30<D595-575 Offlff IB 50 



#KW6-3 13 0 0 0 

. TP 7/N 1 0 7 4, TP7/N I 0 7 5S 
tfN I 0 7 3/N I 0 7 4*7 r ^-fV-tLfcPCRS? 

[0 0 8 6] ±EPCRKJfc£4&l/l 0 O^&igl m 
1 SPCRSiSOHaDNAil/t, lOxPCRgf 
StS^K 1. 2 5mM4dNTPs8tfL TE©± 
OlZ®>fr&K>^01 OOD/ml^-fV-O. 5m 1^ 
Xtf P erfectMatch (Stratagen tt) 1 
//l^^SPl-T, lBI$DEPCJi!SIS*t:T4 9/i 
ltU QSnrTB^ra, 6 0 7CteT5»WftIJI»L& 
5U/x*l Ta QDNA*'J^7-i? (Perkin E 
lmer Cetustt) 1 jx 1 ftSSJULT, 94 < Ct£Tl#K* 

6 01Cl:T2m 7 2t?£T2»m<D5ttlM*;L'& 

3 -5 attire 7 2t:fcn o»Hfiiai/&. 

[0 0 8 7] A g t 1 1 F2/N 

1 0 7 5. A g t 1 1 F 2/TP 1 2, AgtllF2 
/TP.l 1, A g t 1 1 F 2/TP 1 3, TP 7/N I 

0 7 4, T P 7 /N 1 0 7 5, RffN 1 0 7 3 /N I 0 

7 4SrfflV>fc 0 2%T^fn-x^;vm^acE!ilw«i;S«W 
CDftMt. ^^^T-t'>3>SUT, -en?n9 6 9bp, 8 
7 0 bp. 7 8 6 bp, 7 6 2 bp, 3 3 0 bp, 1 2 0 bp, R 
Zfl 4 9bp©n>F&»?t. 

[0 0 8 8] (3) F2/NI 0 7 5 Sr^-f V-<h L 
fcPCRiSitgjgfe (9 6 9bp) ©Agtll F/TP 1 
IXtfA g t 1 1 F/TP 1 3 ^y^^-tbfcPC 

A g t 1 1 F 2/N 1 0 7 5 £^5^ V-tT^±f2P 
CRfifcSiKl (9 6 9bp)cO0. 5 m 1 £P C RKiSCD 
KiDNAtlT, 10xPCRg«i5//L 1. 2 
5mM4 dNTP s 8 u K lOOD/ml Agtll 
F^7-U1, lOOD/ml TP1 1^7 
-1/tl Xtel 0 OD/ml TP 1 3^7-1 (i 

1 , Rtf P erfectMatch (Stratagen &) 1 
M l^anbT, *gS4DEPCj!lSIf*ICT4 9/x 
1 tbfc. 

[0 0 8 9] 9 5ti:t5M 6 o < c\zrs#mto& 

VnM, 5U/wl TaqDNA#U^7-if (Perk 
in ElmerCetus &) 1 u 1 t«lPL/T, 9 4^11X1^ 
6 0^1:1X2 7 2t:tCT2»ra^S^<^ 

Jl/*3 5EIff^, 7 2tl:T10»|Bfiai/fc. 
[0 0 9 0] PCRgMi (-£-n^n6 7 8bp, 6 5 
4 bp) (On>Y^mMWSm:<D2%T13u-7,^)V^^ 
«DfflU »ffl-«»LTpCR I I (Invitrogenft) 
ICjfALm .^BSTNVaF' (Invitrogentt) £ 
b7>Xy* — X — zs3>Vtc. h7>X7t-7>h 
07 P 7X5KDNA£itfi»aU EcoRIfiftlCk 

K> 0. 7kb(ODNA»fM-#JifXanT^sc:t**|gL 
&. » ADNABfH-O— *BIJfiBB5!IJ4M 1 3 f owa r 
d ~fy<4 ^— M 1 3 F&tfM 13reverse 
V— Ml 3R$ffl^T»«fl/fc (Applied Biosystemstt 
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(12) ^¥6-3 1 3 0 0 0 

21 22 

©g»r>— £r>U— . ^E^rJis 3 7 0 A) . ^ 7 REJtlfc»aRfcfToft. ^©F*I©tt£:D©^##© 

[0091] -=e©«em> m&mn: 3oo^^i/tfK *tc, e?o#^: i-9co7^yKE^T^«rr^ 

S^l-6 1 9\zm%T2>6 1 9 bp<D&mWt> frhfc »KLT75 /»EMfc«3&^IBtt««*»Ot)Ot 

0; E^J#^ : 3 0©*^l/;t^K##4 8 7#>£6 1 Jl^rtfU ■B*»*Jl^KH : f'©l**tt'e9l!6*Kb 

9*T«)1 3 3^ir^*g=-HOBJBtt, «B«2. IT fc 0 

W6*fcttofc— ^JSBW©N5(a»«fc— Rbfc. £ [0 0 9 7] £OK«#T, WRH»SMttA^«an 

©61 9bp©EM©*fcRJU TS/MBJl*^: 3(0 1 5^ftz>M-F (E#l## : 3 0<05C^lx^H 

(D N AHE^ ^HVERVDFTNH #*|7 4*0 7 6) jit&ffiU £ £ * 0 E#l#*t : 1 — 

LEDTRRN I NK) , 75/&E?lJ#^: 7 ©5 7 9 <Z)75 7 •EMOTTfiE'rsaHSLTTS 7 KE^IKSS 
5/» (LYDAK) fc#OT*BWjWHEU -COP JW R3fi^tt3kff«3irqE9g*^ : 3 0^?l/^HS^l 

CRSMKl (ftl-fno. 7kb) )Pgtt«*»liMbH 2 1 3iTffi< ut^lV^U 3 0©*£7 

fcDNAO- «BT**CtOTI6*4:at)&. U-*^F#^7 4*0 1 2 1 3*W, SttttiflM^Hb 

[0 0 9 2] mtimb*tt->\*X*U*9'\*7 4& ffiPfc«IRSn*aR»T**rfc*9!6*K:U&, 

lt#^^n, 5' #fflf?®««7 3bpTfcofc 0 fifo [0 0 9 8] E$&J#^ : 3 0 ©X Jr 7 4 * 

T, £©PCRKJS®ft (-en-eno. 7kb) **BR3$ D7 6©^f*-><l!>a-Hli M. Kozakl:«fco 

tter>fc 0 ^-yoizi— F£Si3©E#l ( 6 /a NNATGG) 

[0 0 9 3] 5. PCRfciagtJE^OiMfcH^cD (Nucleic Acids Research (1981) Vol. 9 P. 5233-5252) \z 

N Aj&3£ffiffJ <Df&&\ (4) fc^bGCAATGG (E5MW : 3 0 W ? l^tf H 
*gj4. C (3) J:0»6tlfcHPC-Yl lft*g« it? #f 7 UD77) ta^fc. 

■«*»»ftB^©«BM^©N5t£«l»a 5' [0 0 9 9] Stttt*«5HtS-H?tiD— %«SE^9! & 

.««t#A6n*E?D©5'B5' #ffl!RS^i:*^e»n *fc*D, «xgJiG-?OT^ /KSSS«3 8 0, 

*«5>©Em?**EJ0»-lt : 3 0^^l/t^HS§ ^1^429 0 4. 4 3 J 6 . 79T3& 

1 2-3 l©EW*D*y=f-7-NI 0 8 3 0E9I* ofco 75 y«EWE*I#*» : 1^ E*l»* : 30© 

f :31)-t6j8Lft. 75;SSf 1 8 8 *0 1 9 6 fc, 75/KE?«E#)# 

[0 0 9 4] THSibft:A4 3 llMIBOaRyA -*f : 2 EM*ff : 3 0©75 /&#-^l 8UD1 

SlftSRNASfflK Pre amp 1 i f i c a t i 8 7 fc, 7^7 KEyU£OT##" : 3^ E5B»-f§- : 3 0 

on System (G i b c o BRL) £fflV>, ffi ©7^/K#^l 2 6*0 1 4 41:, 7*y&E#IE#l 

»©*U^— Tr**9>yA-A,^^— tflgv^Wt 4«t, E?IJ#^: 3 O07^/K#^3 2 5«tD 
©iffHiil:L^bTf i rs t strand ,30 341IC, 

cDNA^SU N I .0 8 3 tN I 07 4Sffl^Am [0 10 0] T5/«EWE50## : 5#*, EJUS** : 

plITaq (SiSiS) tCTPCRSrfr^fco ^-©ifS 3 0 ©75 / 2 8 9 * 0 2 9 7 fc, 75 / KEJ5 

*, B*»ii«I»fl:H^cDNAIBfrt-T*-5 1 0 0 lffl EM*** : 6*^ E#I#-^ : 3 0 ©75 /ffi#-f§3 0 5 

S?ffc?)DNASfM-i&^o iD3 24fc 75 y KS?iJE#I#^ : 7 Hfi, E$U* 

[0 0 9 5] £©10 0 lta»»©PCR*«T?««D z 3 0©75/K#^l 2UD12 5C, 757K 

NAW«-**0**fi«3iJRiL/T«^ Taq Dye Deox E*IEM»# : 8*«, E^JS^t : 3O075/ffi$^2 

y Terminator Cycle Sequencing *y h (7^ HA 84<fc0 2 8 8 7 5 / KE#JE?U#-f§- : E^O 

-ft^XfAXft) -ta^ttSEMSfe^KB (77^ : 3 0 ©75 2 0 4*0 2 1 3 t£*hSLT 

K/Ht->XfAXtk3 7 0Aai» fcSUBU 8s#© U>fc. S&li. #'J A#»y^T$^AATAAA 

L^^t 0 T *« i nmmMmmvk 40 wsm* ej»* :3o©« 1 9 3 3 * 

SffifC* D4SBM**«l/ft. -£©*g*> E?Q#-^ : 0 1 9 3 8 KSpffibfc. 

3 0©^^P^H»«3 2 J:D4 8 6©EJ0SMS^ [0101] 313603 3 . A4 3 1 fflfiSfr S © P C R 
l:lfcc EJ)«: 3 0©5t*P*f H«4 8 •**&»#**»?' c D N A©JMtHj£i5EH^jr 

.7*0991 ©EWfc^TffSnfclSJWi, ffil. ©fflB 

Tft&n&EJ8fc— Sbfc. *JB«!2fcJ:-3T»6nfcEM (EJW* : 3 0) *0 

[0 0 9 6] ^1. T»6nfcEyj£'&to1*-A4 3 1 ^-U^V— N 1 0 7 8 (EMW : 32) tN 10 7 9 

■B©E»^»»ftH : ? L cDNA(0«»E«lT»-6E (E^J## : 3 3) ^^^Ufco &*5, N I 0 7 8T 

?IJS^: 3 OO^^l/t^HtSS 2*0 1 9 5 0©E \*> ffllRfflte^ ?^n>n- F «$tr^ ^ V*^ H»« 

W^SsSMCftoft:. ^©EJfflCO^T, 7^/&8BiR 13*537^ E50## : 3 0^^WH#^7 
^©^T©«fi-T*5 3r)©«*#fc-3ViT««M»C7 50 4 * 0 9 8 ©EJUfc— SU AXWK. EcoRIg^ 
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C*^W:*?h*#^4a>E,9) fcN r u I gg^SWft 

TNI 0 7 9Ta, j?i7l/t? : HStl7i^49*t, 
§2?>J#^ : 3 0©*^ U^-y- K#*f 1237«fcD126 

; 9<Dttmm<Dmmt-&v. ax«c, bcoribr 

(^^k^?H#^9^e. 1 6) 

[0 1 0 2] *SSCT3<D«1. *CIUtLfcA4 3 1MB 

©jj\ 'J AS^TSRNASffl^, Pre amp 1 i f i 
cation System (Gibco BRL) £ 10 

JSfcU N.I 0 7 8 £N 1 0 7 9 SIHArap 1 i T a q 
(Perkin Elmer Cetustk) \ZXP C R£fx r>&. -?-©$g 
*. Stt&MUHtl&l?' c D N AfffrTfe 0 g^JiJS 

©DNABrfrSfffc. 

[0 10 3] CODNASifrSE c o R I ^* 
•J N 1 0 7 8 (S5?IJ*# : 32) tNI 079 

(E?iJ#^ : 3 3) ICAlWtC#JniLT*-5)E c oR I iP 
SS£SgBffi£*J)BU g&J£if5£JHbETcDNABfrtf-© 
PSSSKE c o R I S^SSfi&^CSiirfc. ZWW&tm 
IMBfc DNASfM-^HfLSaiBa^tCfe^S^^ 
— p dKCR-DHFRW^AlfB'ft'C&S. Eco 
R I|8SSSPfitt#AL,fc. 

[0 10 4] S&WfflfifgS^^-p dKCR-DHF 
R (Oikava, S. , et al., Biochem.Biophys. Res. Comma 
Q:. 164, 39, 1989)ttpKCR (0* Hare, et al.. Pro 
c. Natl. Acad. Sci. USA, 78, 1527, 1981) ©SHSMfcT S V 

4 0 (DWrn-Ja*:—?— . 7tf^ h/3 -ifDfcf>» d h 50 
f r (dehydrofolate reductase) jt^^^WT-S. 

scherlchiacoli SBM 3 0 8 tlfl^S 

s nr. xigs?gKia*i*fx^fe«em^f 2^6 
n 7 Bizmxmm^mi iso6f (fermp- i 1 

5 0 6) tLT^FftSft. ^-LT 1 9 9 3^2^180 
CFERM B P - 4 1 9 7 £ LT^^7 r-^lKlKg 

[0 10 5] i^ntM^i'-CpdKCR-DH 
F R ^nfc^JgitaUMtE^ c D N A fr&tJ 40 

>pdKCR-DHFR-TP05 5 KolATfc 
Taq Dye Deoxy Terminator 
Cycle Sequencin g=£s/ h (777-f H 
/H*->XrAt) t^5tifi*BB^^H (7^7^ 
H/Ht->XfAtt3 7 0Ai«) SML. &#©& 

3 0 ©* ^ l^^? F#*f 9 9 £ 0 1 2 3 6 ©6H#I*$J;Z* 
^■'JdV-N 1 0 7 8 iN 1 0 7 9 ©E^J£— gtbfc. 
^fc^^^-tr^A^nfcESC^ftli^kH^c DNA 



^58^6-3 1 3 0 0 0 

24 

mmmafrm \z& o rag 

[0 1.0 6] *«©HJS«sifc«kt3^^ns«J;'5>e:. EJiJ 

<DU®.j»t$miHm : T-&m.mf& (&tA«A4 3 im 

M) <fcD> E«iW*»ftHf cDNAO^T, Zfctftf: 
[0 10 7] HlfigH. E&gag?i&HfcEre©3ggi 

(1) jjtfn&zm^zsr-amgi 

t c D N A f a - > p d K C R - D H 
FR-TP0 5 5£No t I TiftU. N I 0 7 9 \Z A 

x«^#imLT*sNo 1 1 s»ss&i?«»f bfc. en 

>T^>^yhSiflK ¥*HfcU c©-^?&*Sfi{::> 
Xbal'J (£Si§ 0*) ) £8stt©tSflMfjK« 
tbit7»tt>T*AUfc. 
[0 10 8] ^©J:'5l:UT^5nfe^5X5 HSNr 

uitxbai -emmizm&h* n i o 7 8 tcAiwtc 

ft-jDUT&SN r u I fg^gMfct, b a I 'J 

>*-©Xb a I ggsBSMfctTSJBfU N r u 1 

jstxbai mmm^w^m.mwim^its'Tc dn 

AWrM-^fPSUfc. £©i|frK;£. ^n^ffc-M;^ 

• SAAIiSfRW5Em«k»3A^lIt© SNrultxb 
a ITH^t?ftft;bpBm4©3te^^Agi5teTf»SN 
r u I ^§aSK&»w«AU pBm4-TP055S# 

[0109] (2) &&3$«jii^B^a;»&;t'MJl/ 

*^3Effi»«BoMol5AIIc (S^-MA 
S*atlief^Rlf J: K> A^nJfiE) HMGM 4 4 8 \Z 1 0 % 
■*7lsWJlfofik (FBS : G i be o BRL) iMft 
Bil/ty>i'7^ (5 0 0/igAl) SJn^-fc* 

M**A£-f )V^\ttt-( n#«#<?-f ^XJte^D NA 
tpBm4-TP05 h'DNASS'f 

[0 110] f4S^^XP6E» (S* • 
^W^SBfJ;0A#^Jfig) ©yy'ADNA2jigth7 
>X77- 757.5 KpBm4-TP05 5 1 0«g 
&24 0//1 ©iSS<aS*ICgf»L, SSPS©0. 5M 
CaCla , 0. 1M HEPESSim^jg^-L 1 0# 
Pfl^iaTf&BL-fca, ^©rl-&^|- 0. 2M NaC 
I, 0. 05M HEPES. 0. 7 5mM NaH, P 

, 0. 7 5mM Na 2 HPO< £4 8 0 u 1 
»8>«8^ MT2 0-3 OirKfie-rSiltfcJ: 
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(14) #ffl¥6-3 1 3 0 0 0 

25 26 

[oiii] mz^.<omizi,xn^nni9-i)i7.m^ £-3u-fc$xd i gox i gen injtff (*«-uy#— 

DNAth7>X7r-^^-S^tf'J>l*;l'v'^ -7>MA) £ EftS AMP PD U># 

A-b*;t<iIi& (-tf-X^>v>a» 9 6 0 m 1 5fjBtC2 5 — V>/W A) ©T^Jtj'J^X^ri'— V\Z£.Z>ftMm 

cm 2 (T 2 5. Corning) tOMG lr5fe-T^{b^3ie»3fet«koTifi^^E^««^ 

M44 8 (10%FBS> ta£4&«£-&tj) 4 mile*.* ftifmRNASttHLfc. 011fc*-rcfi<, TP 

jSLfcBoMo 1 5AIIcfflflS'Nfln*.. 1 2mfflimh 05 5 -BmNPVgSJfeJBIJSO^RNAlCffl^^g: 

fc. 3§JrfcfcMGM4 4 8 (1 0%FBS, ^Ifc*f ^ftE^jTORNAat&ffiSn, ^©^HffllSft 

tr) fc»SiS£35f&l,2 SttTJStL-fc. ^*6e@tw ^E&&JiM#fcB?mRNA#^LT^*££at;K 

[0 112] ^©Jg*»£j&i>LTitig{fcLfc±fit*# ifl [0 117] (5) fl-f JftjfrPfflg 

fRUT¥ffiK:JS«U*:BoMo 1 5AIIciBBia©^S 5^©#-f #31 (2) 

Vkft&ZtU j^#ftffcWBj£L'TV>&:»tt*2£Sft- 6 E«c£ 1 0-'tRU50 /* l'/ff&IH/. 2 

Lfc (HJM0R&) . COtr'fJlOltta&frlcVgifi© ~5 0ia, $|g©Alftf CE-?* : JtftXSM) * 

^/I^aflAttro&nttft^fe. CCTfPSLfcg -*A.TM*ft. 5 0JMO*-f riiOfl[»*«0, 

W7STP05 5-BmNPVtLfc. — !/C88RU «4»iMB©±flH£#&. 

[0113] ( 3 ) -f ^MEOMH [0118] ( 6 ) SK*ttJK2HkB?«DgttMB 

2 5cm 3 ©^X^JtSffiTiftl X 1 0» ilgOBoMo (5) 3#»5 0ml£ 2 OmM Tris 

1 5-AIIc«MS*4nl© 1 0%FBS^"g-tTMGM4 4 20 /HC 1 (pH7. 4) SS5?8t;:*tLT;fc#j8flTU 

8 2 B nwmJ&*4sfc**££MG ( 2 ) m~e mmm^mit UtMatre-x BlueA*7A 

^a-rz>^Lfc«i*.«i^^-r;^S:^trBoMo 1 (4>2. 5 X 1 5cm) \ZTftMVm&%.#0'1 >V7,. » 

5 AIIciffilfi©lg#ifcl 0m 1 SrBoMo 1 5AIIc»J feS!^-r;PX&ai#L«:*'f nfleraf ©ffif££Jt&L 

B&fc^jnLT. 2 5icti 4 sum**. «i^io fc. ^sasw^tHtt. imtt&*3e&yz.iS&Nko 

0 0 rpm *c 5 #fflj&i>#«£UT> ftCidiffitfe&il&fl' ~ 1 M©N a C 1 ©M&JS&fltj&SiirS c t\z& Off 

[0114] (4) m3*te4tsmmmsMtim=F-<D9t rz»m^<o^mmmmmm^m^'f jv^&Mvr^ 

2 5 cm 3 ©7 5X3j6ffiT»l X 1 0 6 llgOBoMo [0 119] *WW*tM^Snfc^tt. *-f 

1 5 AIIcJB8J&?&4di1© 1 0%FBS*-g-t?MGM4 4 50 n D^-f p Bm4 , ;*K n^ftft^-f 
8*Ji?T2Bro¥BB&*l/fcJHHHcttE-ca&nfc ;WP6Eft, A'fnfllBoMolSAIIclBCIS 

SffiO. StCft-SJ^CBoMo 1 5 AllcjfflflaicSfe&n ^fe^J'- (M«pBK2 8 3, pBKblu 

l/T. 2 5tT3HKmfc. MSMMUttftMBfetfl e ;«±7^-n-> (80 J;0A#PliB) . jtrfa^Afr 

SS«t0 1 s ogen ($!%M3D StitV^tfRNAS (Sfi3nftDNAtLT7t3-> (80 ±D 

BttUfc. A^Uf© , *f=J*HB& (BmN4jfflflS: 7^-3 -> 

[0 115] :<OiRNA ltfgS. Ttfn-XftSi (80 iDAfWi) *ElvcZ:n£ra^©£3fiH£<» 

KAlCttU ^SSCJ^ftBSfrefeSk Zetap K«ft«r&»£aHK:2:-9-OBBT&3. 

r o be^>?l/> (B i o-R ad) fcs&HgSiJfclc [0 12 0] 

ioTSLfc. C©*>:7l'>£, digoxigen 40 [S5W©8S*] A4 3 lJBfi**±»«fc'D«f8©eR# 

in (^-i;>^-v>;wa) -&mi>itmmmm *«*MfcH^*««u -£©&fsxtfS5#7sy6g«i§ 

MHf c DNA mHOfl 2. 1. -CfSnfcN 2 0 6 £&5£L/fc. I L- 3©#«ET 
5 tKY 1 0 0fc«fcSPGRJKKf ;.E?!I**§- : 3 0©5l . ^ftWa&frZW&&am£.&1B3&rz>Z£tfiBibe>tl 
* U:*^ 4 4 9-1 2 5 5 ©EM) <g«aMB*» ft. liES«©*«WHfciWra«ftBI«W«fe 
fliEa^D-yDNA) ^tTA-f^uy-f 1f— >a> ^fcL-T^O. in v I v o-C , bJlil/^«■^i#H^iL. 
/'?y77••— f>KSU 4 21CT 1 2«r|H|fiSIt5C li\Z TflK t>©T<& CEtjT^&fKBKIUi^fr&ISIJS© 
<fc9. Sa*&*#^3$ii«#fl;B^mRNAtgi£S* Jh<MR©«*S#5#«&fe*Mfc»bT©*& 

fc. <jDn>hD-;k A^ro^SfffiRFfc^WSjfa^ffift© 

[0 1 1 6] C©tt#flcK7'JU*'J*^7 7'^— 50 n > h D-;^ £fc»LT*:|r»!WlMSIiiatD 3^. 
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(15) 



6-313000 



27 

[0 12 1] 

ga?o#^ : 1 

ia3»IK>S3 : 9 

mmowm : k 

B2*U: 

Xxx Glu Thr He Asn Xn His Phe Lys 
1 5 9 

[0122] mmm*%: 2 
mw<DM:7$ym 

mm-. 



23 



simawm : H 
mm-. 

Xxx Gin Xxx Ala Phe Thr Lys 

1 5 7 

[0123] mpm*i: 3 
mmo>&-£ : 1 9 

WMVW : 75 /m 
V#OV-:\MSm 
10 SB#l©8i£@ : ^^5^H 



Val Glu Xxx Yal Asp Phe Thr Asn Els Leu Glu Asp Thr Xxx Xxx 
1 5 10 15 

Asn He Asn Lys 
19 

[0124] iE^JS# : 4 20* V s - : mm& 

E5II©I* : 1 7 KJU©«Si : 

E#I©1!: 

ffi?!l : 

Xxx Tyr He Glu Val thr Glu Glu Gly Thr Glu Ala Xxx Ala Ala 



10 



15 



★E5tl©S£ : 2 0 

30 h-&uv—:mmvt 



1 5 . 

Xxx Gly 
17 

[0 12 5] ffi?SJ#^: 5 
: 9 

mmom : 75. sm. 
&m: 

Xxx Tyr Leu Arg Ala Leu Gly Leu Lys 
15 9 
[0 1 2 6] fi&O**: 6 ★ 

Ala Asp Leu Ser Gly He Ala Ser Gly Gly Arg Leu Tyr He Ser 



1 5 
Arg Met Xxx Gly Lys 
20 

[0 12 7] SH^OS^: 7 
mm<0^t : 5 
Umv>M : 75 

E35I|©«S : H 

Leu Tyr Asp Ala Lys 
1 5 
[0 12 8] E*|#9: 8 



10 



15 



mmn&z : 5 

653*1: 

Asd Tyr Glu Ket Lys 
1 5 

[0129] rnrns^-. 9 

50 SE#1©63 : 1 0 
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(16) 



6-313000 



29 



30 



m<o&-. 1*« 

&m<?>W®. : i2?rj#^ 3 ©7 = SmmmiZ®mttlfc. I 



38 



Unto®. : 737K 

Ala Yal Ala Met Met His Gin Xxx Arg Lys 

15 10 
[0 13 0] 8B#I#*§ : 1 0 
IHfll©:gi* : 3 8 * 
E&l: 

GTIGARI I IG TIGAYTTYAC IAAYCAYYTI GARGAYAC 
[0 1 3 1] g2#J#-ft : 11 M h#Oi?— 

IB?U©g$ : 3 2 EJflCDSS : -&J5EDNA 

K#l©S!:tS& E?"JW^IS : BS?J#^4©TS/KE?>JfcWf?^. I 

«©#: l#g| * HMV-» 

TACATCGAIG TIACIGARGA RGGIACNGAR GC 32 
[0 1 3 2] BH^OS^: 1 2 ★ h#D^- : ifflg 

mmo&z : 3 7 ia^OOffiS : MDNA 

BH^WS?:S^ E?iJcD#f8 : 3 ' -RACE Kit (G i b c o B 

»©&: 1#S +20 RL) ^r©^-U=fT- 

■90: 

GGCCACGCGT CGACTAGTAC TTTTTTTTTT TTTTTTT 



34 



[0133] gH^lS^ : 1 3 
K3*l©g£ : 2 0 

wm<dm : mm 

ATGTTGTGGG GACTGCTATA 
[0134] IH3*[#*f : 1 4 
m&HO&fS : 2 3 

k#]©s : mm 

CAAGGCGAAT GACCTCTAAG TAT 
[0 13 5] ia?5#^ : 1 5 

mmo&z : 2 1 

B3I0S! : mm 



CCCCGAAGCA ATCCCAGAGA G 
[0 13 6] iE*0#^: 1 6 
SH^JWSS : 2 1 

E?d©i! : mm 

BE^J : 

CTCAGGCAGC AGAACGIACA T 
[0 13 7] iH5B#^ : 1 7 
IHjajWgS : 2 1 

bs^©^ : mm 

BHJO : 

GGCGACGACT CCTGGAGCCC G 
[0 13 8] BE#I#^ : 1 8 
BB3&J©fi£ : 2 2 
SH#J©M : tggg 



: l: 

mos?- : mm 



♦@©8t: 1*® 

k^dvj- : mm 

+30 E3*l©aa:^DNA 



*®©SSc: 1*« 
* BB3»l©a® : ^JSfcDNA 



*«§©&: 1*® 
BS#l©fflg : £j£DNA 



20 



23 



21 



21 



★•OR: 1#® 



SS©&: 1*8 

htfnv'- : mm 
so mmomm ■. &sdna 



21 
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(17) 



#58^6-3 1 3 0 0 0 



31 



GACACCAGAC CAACTGGTAA TG 
[0 13 9] Simm^ : 1 9 
: 3 6 
KiBlCDS : &M 

am: 

CATCCGGGAG ATGTACAGCC GGCCGCCAGA GGCAAT 



*mv>&.: l: 



[0140] iH?H#*t : 2 0 

mmo&n : 2 1 
ie?uoa! mm 

sejii : 

GCTGTGGCCA TGATGCACCA G 
[0141] SH?0#-^ : 2 1 
m&kO&t< : 2 4 

ge^cD*! : mm 

K?tJ: 

TACCTGCGGG CCCTGGGCCT GAAG 

[0142] wmm*% : 2 2 

SB?0©«$ : 5 1 



SB?!) 



. *m(D& : 1 

h^D-^- : mm 

V&10 E?0CD®S:^DNA 



★HWgt: 1*« 

★ mmnmm : mdna 



CATCCGGGAG ATGTACAGCC GGCCGCCAGA GGCAATGCCA GACAGGTCAG C 



[0 14 3] E*HH»: 2 3 

SB?»l©ft2 : 1 7 

EMa>s : mm 

EJO: 

GTTTTCCCAG TCACGAC 
[0 14 4] EJMH?-: 2 4 
ffi?!l©g£ : 1 7 
BE**I<2>£! : 

EH: 

CAGGAAACAG CTATGAC 
[0145] S3#l#*f : 2 5 
BB#J©g<* : 2 0 

mmonm. mm 

EOT: 

AATTATGGCC CACACCAGTG 
[0 14 6] iH?US^ : 2 6 
8E#l©g£ : 2 0 

m&Hom : Wft 

EOT : 

ACTAGCCGCT ACAGTCAACA 
[0 14 7] EOT#*f : 2 7 

kot©S£ : 2 1 
kotom : mm 

EOT: 

TTGCCACTTG CCTTTGAAGT A 
[0148] KOT#*§ : 2 8 

mm<z>m-2 2 1 
mmoMzmm 



♦«Oft : 1 *JH . 



*Sg©gt: 12«1 
*30 EOT©Sfi : 



* EOT©fflS : afSDNA 



h#cis?- : Slit 
★40 EOT©ffiS : £&DNA 



*r«I©&: 1*® 
h#D5>— : 



&©»: 13MB 
50 enoM^jSONA 



55 
22 



36 



21 



24 



51 



17 



17 



20 



20 



21 



—1147— 



(18) 



#0B¥6-3 1 3 0 0 0 



33 



34 



1 



NA) 



EJO: 

CTGATGCATC ATGGCGACTG C 
[0 14 9] 2 9 

BE^lCOg^ : 2 1 

BB^cOSi : * 
BW: 

AGCATTCACC AGCACCATTA C 
[0 15 0] iB^IS^: 3 0 
ffl#|CDg£ : 1 9 5 0 

®M<DWL : WR * JW 

jgogc : 

62?!I<E>S£Si :compl imentar y DNA (c D 

GGCACGAGAG GAACTGAAGC CCAGCTGTGA AGGCCGCAGA CTGCAGTGAG 
AGGAGGCTGC ACTCCATTTT GCA ATG GCC TCC CTT GCT GCA GCA AAT 

Met Ala Ser Leu Ala Ala Ala Asn 
1 5 
GCA GAG TIT TGC TTC AAC CTG TTC AGA GAG ATG GAT GAC AAT CAA 
Ala Glu Phe Cys Phe Asn Lea Phe Arg Glu Met Asp Asp Asn Gin 

10 15 20 

GGA AAT GGA AAT GTG TTC TTT TCC TCT CTG AGC CTC TTC GCT GCC 
Gly Asn Gly Asn Val Phe Phe Ser Ser Leu Ser Leu Phe Ala Ala 

25 30 35 

CTG GCC CTG GTC CGC TTG GGC GCT CAA GAT GAC TCC CTC TCT CAG 
Leu Ala Leu Val Arg Leu Gly Ala Gin Asp Asp Ser Leu Ser Gin 

40 45 50 

ATT GAT AAG TTG CTT CAT GTT AAC ACT GCC TCA GGA TAT GGA AAC 
He Asp Lys Leu Leu His Val Asn Thr Ala Ser Gly Tyr Gly Asn 

55 60 65 

TCT TCT AAT AGT CAG TCA GGG CTC CAG TCT CAA CTG AAA AGA GTT 
Ser Ser Asn Ser Gin Ser Gly Leu Gin Ser Gin Leu Lys Arg Val 

70 75 80 

TTT TCT GAT ATA AAT GGA TCC CAC AAG GAT TAT GAT CTC AGC ATT 
Phe Ser Asp He Asn Ala Ser His Lys Asp Tyr Asp Leu Ser lie 

85 90 95 

GTG AAT GGG CTT TTT GCT GAA AAA GTG TAT GGC TTT CAT AAG GAC 
Val Asn Gly Leu Phe Ala Glu Lys Val Tyr Gly Phe His Lys Asp 

100 105 110 

TAC ATT GAG TGT GCC GAA AAA TTA TAC GAT GCC AAA GTG GAG CGA 
Tyr He Glu Cys Ala Glu Lys Leu Tyr Asp Ala Lys Val Glu Arg 

115 120 125 

GTT GAC TTT ACG AAT CAT TTA GAA GAC ACT AGA CGT AAT ATT AAT 
Val Asp Phe Thr Asn His Leu Glu Asp Thr Arg Arg Asn He Asn 

130 135 140 

AAG TGG GTT GAA AAT GAA ACA CAT GGC AAA ATC AAG AAC GTG ATT 
Lys Trp Val Glu Asn Glu Thr His Gly Lys lie Lys Asn Val He 

145 150 155 

GGT GAA GGT GGC ATA AGC TCA TCT GCT GTA ATG GTG CTG GTG AAT 
Gly Glu Gly Gly He Ser Ser Ser Ala Val Met Val Leu Val Asn 
160 165 170 



21 



21 



: th (A4 3 11 

A 

mm : 

[0 15 1] 

50 
97 



142 



187 



232 



277 



322 



367 



412 



457 



502 



547 



592 
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(19) #M¥6-3 1 3 0 0 0 

35 36 
GCT GTG TAC TTC AAA GGC AAG TGG CAA TCA GCC TTC ACC AAG AGC 637 
Ala Val Tyr Phe Lys Gly Lys Trp Gin Ser Ala Phe Thr Lys Ser 

175 180 185 

GAA ACC ATA AAT TGC CAT TTC AAA TCT CCC AAG TGC TCT GGG AAG 682 
Glu Thr lie Asn Cys His Phe Lys Ser Pro Lys Cys Ser Gly Lys 

190 195 200 

GCA GTC GCC ATG ATG CAT CAG GAA CGG AAG TTC AAT TTG TCT GTT 727 
Ala Val Ala Met Met His Gin Glu Arg Lys Phe Asn Leu Ser Val 

205 210 215 

ATT GAG GAC CCA TCA ATG AAG ATT CTT GAG CTC AGA TAC AAT GGT 772 
He Glu Asp Pro Ser Met Lys He Leu Glu Leu Arg Tyr Asn Gly 

220 225 230 

GGC ATA AAC ATG TAC GTT CTG CTG CCT GAG AAT GAC CTC TCT GAA 817 
Gly He Asn Met Tyr Val Leu Leu Pro Glu Asn Asp Leu Ser Glu 

235 240 245 

ATT GAA AAC AAA CTG ACC TTT CAG AAT CTA ATG GAA TGG ACC AAT 862 
He Glu Asn Lys Leu Thr Phe Gin Asn Leu Met Glu Trp Thr Asn 

250 255 260 

CCA AGG CGA ATG ACC TCT AAG TAT GTT GAG GTA TTT TTT CCT CAG 907 
Pro Arg Arg Met Thr Ser Lys Tyr Val Glu Val Phe Phe Pro Gin 

265 270 275 

TTC AAG ATA GAG AAG AAT TAT GAA ATG AAA CAA TAT TTG AGA GCC 952 
Phe Lys He Glu Lys Asn Tyr Glu Met Lys Gin Tyr Leu Arg Ala 

280 285 290 

CTA GGG CTG AAA GAT ATC TTT GAT GAA TCC AAA GCA GAT CTC TCT 997 
Leu Gly Leu Lys Asp lie Phe Asp Glu Ser Lys Ala Asp Leu Ser 

295 300 305 

GGG ATT GCT TCG GGG GGT CGT CTG TAT ATA TCA AGG ATG ATG CAC 1042 
Gly He Ala Ser Gly Gly Arg Leu Tyr He Ser Arg Met Met His 

310 315 320 

AAA TCT TAC ATA GAG GTC ACT GAG GAG GGC ACC GAG GCT ACT GCT 1087 
Lys Ser Tyr He Glu Val Thr Glu Glu Gly Thr Glu Ala Thr Ala 

325 330 335 

GCC ACA GGA AGT AAT ATT GTA GAA AAG CAA CTC CCT CAG TCC ACG 1132 
Ala Thr Gly Ser Asn He Val Glu Lys Gin Leu Pro Gin Ser Thr 

340 345 350 

CTG TTT AGA GCT GAC CAC CCA TTC CTA TTT GTT ATC AGG AAG GAT 1177 
Leu Phe Arg Ala Asp His Pro Phe Leu Phe Val He Arg Lys Asp 

355 360 365 

GAC ATC ATC TTA TTC AGT GGC AAA GTT TCT TGC CCT TGA 1216 
Asp He He Leu Phe Ser Gly Lys Val Ser Cys Pro ... 

370 375 380 

AAATCCAATT GGTTTCTCTT ATAGCAGTCC CCACAACATC AAAGAACCAC 1266 
CACAAGTCAA TAGATTTGAG TTTAATTGGA AAAATGTGGT GTTTCCTTTG 1316 
AGTTTATTTC TTCCTAACAT TGGTCAGCAG ATGACACTGG TGACTTGACC 1366 
CTTCCTAGAC ACCTGGTTGA TTGTCCTGAT CCCTGCTCTT AGCATTCTAC 1416 
CACCATGTGT CTCACCCATT TCTAATTTCA TTGTCTTTCT TCCCACGCTC 1466 
ATTTCTATCA TTCTCCCCCA TGACCCGTCT GGAAATTATG GAGAGTGCTC 1516 . 

AACTGGTAAG GAGAACGTAG AAGTAGCCCT AGGGATCCTT TTTGAAACTC 1566 
TACAGTTATC GCAGATATTC TAGCTTCATT GTAAGCAATC TAGGAAATAA 1616 
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(20) 



1 3 0 0 0 



37 38 

GCCCTGCTGC TTTCTAGAAA TAAGTGTGAA GGATAMTTT TCTTTGTTGA 1666 

CCTATGAAGA TTTTAGAGTT TACCTTCATA TGTTTGATTT TAAATCAGTG 1716 

TATAATCTAG ATGGTAAAAA ATGTGAAATT GGGATTAGGG ACCAACCAAA 1766 

ATATTTCATT AATGCTTTCA ATTGACAAAT TTTGGTCTTT CTTTGATAAG 1816 

ACAATATGTA CATAGTTTTT TCAAATATTA AAGATCTTTT AACTGTTGGC 1866 

AGTTGTTATC TACAGAATCA TATCTCATAT GCTGTGTAGT TTATAAGTTT 1916 

TTTCTCTATT TATCAGAATA MGAAATACA ACAT 1950 



3 1 



pffiDNA 



[0152] 6E#IS*f 
mFHD&Z : 2 0 

m<D&: 1 

: 

AACTGAAGCC CAGCTGTGAA 

coi53] mm&n : 3 2 
mm<o&& : 3 7 

CTCGAATTCG CGATGGCCTC CCTTGCTGCA GCAAATG 
[0 1 5 4] ge?5#^: 3 3 iMg©SS::l*« 
E3*JK)S$:49 20 h#Dv— 

®m<rm i.wm. 



20 



i*« 

E?d©aS : MDNA 



37 



GGGAATTCGC GGCCGCGTGG TGGTTCTTTG ATGTTGTGGG GACTGCTAT 

[01] 0H3Q — fe7rn- xC«k*5J-Bi<Difig^ 
-T. jgfflfiNaCl (0—1. OM) ©figSJKSr^S'v' 
3>l<tO 1 2 0ST^S-&S=.tt?fTo/t. 

[g|2] H2B7z^- t7?D- X»r«fc-5^@iCDj® 50 

e£*-r. ^anfift* oo%— oso , x?^>^u 

n-* (0-5 0%) Oj8ffi^EMS77>?->3> 
l«tO 1 0 OST?ff^. 77>^->3>10 0i^l2 

HA*© ; «e*©*ffl/^-> 

B*j£(«S ; 7^)i>n U >xx^5— tfjgft 

[03] 03ttS — fe77n- XfcJ:SiJ-Bi©igigS^ 
f. StMiNaCl (0 — 0. 5M) 4>MttIE&7??3' 
a > 1 «fc 0 1 0 0 $TJgJj£S-e-5 d tT?ff o 
ItftStg ; gaR©igffl/^-> 49 
&1u$M ; 7ir?Mlo U >ixf7- tfiStt 

[04] 0 4 BA-f n- H 2 6 / 6 0 X-A-f 9 i'X 
7 5£J:S#IIi©$@:te.kt^IiD#£^T«»»Ib0£ 

±0*18 ; MaSOiSffin^— > 
aft*© ; U >iXf7- tfStt 

TBI : &W#<D S D S - P A G E fcj: 5#0rH&£ 
[0 5] B5(MtSLi^Stt«Ui)lfHbB7C!>SDS- 

P AG EK«fc*#W©i|g«£^-r«^S*0-r&5. 
[06] 0 6««5!bfcE!RS^*gJB^ibHTO^f|^@ 50 



49 



■5. 

[07] 07 »«m vtzm&*mmftfc&? © sds- 

P A G E Batten C J:«WH^«f<Dl3JK«7'rttAMR 

1. li^ogttimiMSf 

2. x>pi"j3->y- VF-emmisitmm&mte5Mt 
[08] 0 8 its bfcBtraawaHbHT 1 ( 5 5 kD 

a Sag) 0&fin r XI2#&&T'C. IOIL-30iS 
bfci'57T»5. 

[09] B912. *t«Lfc&«J$if«#-fbBT©#&T 
(B) (A) T> I L-3©C&l«4Bm 

[010] 01 o«. f*ai,&gmj|ji£Mi:H7©# 

#T (B) Xtt#fipftT (A) T, IL-3fflttt4 

[011] HI lit. g«a«MKHi:HTft3-H-rs 
•e^*-&*r*««Aa9'f^ (TP05 5-Bm 
NPV) *I^S!i$1i-fc*^3«Bfi (I— >B) . V££ 
^-f;^ (B6E) £JS»3ltfc;&-f 3ffllfi (ls-> 
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(21) 



#RW6-3 1 3 0 0 0 



39 

a) y.\t^mvkmm (p~>o <Dmmmm^st6mv 

fcRNASgWSIMSfcDNA^a-^ (E?U 
: 3 0CD^^l^^?H#^-4 4 9 -1 2 5 5) i/\ 



40 



[ESI] 



m2] 





40 60 80 



120 



[03] 



[05] 



o.io 



500 





(22) 



#38¥6- 3 1 3 0 0 0 



[04] 



. „. ^^^wtVjsaS^Swfi^ . 

• 1- :h A;: rrf: iiz at gl:: iffi^ha^ggfaiat^iWTKhfe fegCTg ^feVja :ftrtsiatgi--ga5t s5;=:;*5si5£!ft. 



^^^"f'^'^r' 1 ~ * — — — " — -""«"-»•-»— — — ' — 




f ™ !s; ?!'-i.^f£rr: ETJS? *fc*«f* 
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[H6] 



(23) 



#M¥6-3 13 0 0 0 

[07] 




—1153— 



(24) 



&Bfl¥6- 3 13 0 0 



[09] [010] 




(51) Int. CL 6 WME« frft&W&m FI &f|g&*tfBr 

C 1 2 N 15/19 

C12P 21/02 H 8214 -4B 

//(C 1 2 P 21/02 
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(25) 



#§8^6-3 1 3 0 0 0 



C12R 1:91) 



^lEJtHSSP&sfcBl^llJ^ 1TB 1#1*j 

(72) ih-fi m& 



(72)fg9» IBM #^ 

^Ei^HSi5s*«»r^aj^ i ts i s i *f 
(72)f&Sfm ma * 

frfflSPWT285-79 
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(54) MEGAKARYOCYTE-PROUFERATING AND DIFFERENTIATING FACTOR 

(57)Abstract: 

PURPOSE: To obtain a megaharyocyte 
proliferating and differentiating factor capable of 
promoting proliferation and maturation and 
differentiation of a megakaryocyte, having a 
specific molecular weight, isoelectric point and an 
amino acid sequence, useful as a factor for 
promoting megakaryocyte-platelet-based 
hematopoiesis and useful for treating various 
diseases accompanied by decrease of platelet. 
CONSTITUTION: A frozen and stored strain SBM 
330 derived from a human epidermal cancer cell 
A431 acclimatized in a non-protein medium is 
thawed and then, put in a medium containing 10% 
fetal calf serum and cultured at 37° C in the 
presence of 5% C02 until the cell becomes 



Jxx Glu Thr lie Am Xxi Hi 3 Phe Lya 
15 9 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] ; which promotes the proliferation and the mature specialization of a megakaryocyte 
proliferation differentiator^ 1) megakaryocyte which have the following property. 

(2) ; in which gel filtration and the molecular weight by analysis of SDS-PAGE show 55-57kD to, 
and do not have a disulfide bond between molecules. 

(3) It has at least one array among the amino acid sequences shown in; and (4) array numbers 1- 
9 which show the isoelectric point 6.5**0.5. 

[Claim 2] The megakaryocyte proliferation differentiator according to claim 1 produced by the 
human cell. 

[Claim 3] The megakaryocyte proliferation differentiator according to claim 2 produced by the 
human-cancer cell. 

[Claim 4] The megakaryocyte proliferation differentiator according to claim 3 produced by the 
cell of the Hominoidea epidermoid-carcinoma cell A431 origin. 

[Claim 5] The megakaryocyte proliferation differentiator according to claim 4 produced by the 
cell of the Hominoidea epidermoid-carcinoma cell A431 origin proliferated in the protein free 
medium. 

[Claim 6] the same amino acid sequence as a megakaryocyte proliferation differentiator 
according to claim 1, or its part — a deletion or the replaced amino acid sequence — or — this 
— the megakaryocyte proliferation differentiator obtained from the culture of the transformed 
cell by which the same amino acid sequence or its part has the amino acid sequence by which 
the amino acid of 1 - plurality was added to the deletion or the replaced amino acid sequence, 
and was developed with gene modification technology 

[Claim 7] Array number: The megakaryocyte proliferation differentiator according to claim 6 in 
which the amino acid sequence shown in 30 or its part has the amino acid sequence to which 
the amino acid of 1 - plurality was added for the deletion, the replaced amino acid sequence, this 
amino acid sequence, or the part at the deletion or the replaced amino acid sequence. 
[Claim 8] The megakaryocyte proliferation differentiator according to claim 6 or 7 which a sugar 
chain combines. 

[Claim 9] A megakaryocyte proliferation differentiator given in any 1 term of claims 6-8 with 
which N terminus is embellished biochemically or chemically. 

[Claim 10] The megakaryocyte proliferation differentiator according to claim 9 by which the 

methionine of initiation is removed and the alanine following it is acetylated. 

[Claim 11] A megakaryocyte proliferation differentiator given in any 1 term of the claims 6-10 

obtained from the culture of the transformed cell developed by gene modification technology 

using the polynucleotide which carries out the code of at least one of the amino acid sequences 

shown in the array numbers 1-9, and the polynucleotide to hybridize. 

[Claim 12] The gene which carries out the code of the amino acid sequence of the 

megakaryocyte proliferation differentiator of a publication to any 1 term of claims 1-11. 

[Claim 13] The expression vector which changes including a gene according to claim 12. 

[Claim 14] The host as for whom the transformation was done by the expression vector 

according to claim 13. 
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[Claim 15] The physic constituent which contains the megakaryocyte proliferation differentiator 
of a publication as an active principle in any 1 term of claims 1—11. 
[Claim 16] The physic constituent according to claim 15 which is a thrombocytopenia 
therapeutic drug. 

[Claim 1 7] The antibody which uses a megakaryocyte proliferation differentiator given in any 1 
term of claims 1-11 as an antigen. 

[Claim 18] The manufacture method of the megakaryocyte proliferation differentiator which 
cultivates or breeds a host according to claim 14, and is characterized by extracting a 
megakaryocyte proliferation differentiator. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the gene which carries out the code of a 
megakaryocyte proliferation differentiator and it. It is related with the still more useful 
megakaryocyte proliferation differentiator as a promoter of megakaryocyte-platelet system 
hemopoiesis in a detail, its manufacture method, and its use. 
[0002] 

[Description of the Prior Art] It is a well-known fact that the various hematogenous factors to 
which various blood cells guide the proliferation and specialization in process in which it results 
in a mature corpuscle, from a hematopoietic stem cell involve. Although the life of a platelet is as 
short as nine - ten days at Homo sapiens, the platelet concentration in blood is maintained at 
simultaneously regularity in the steady state. Moreover, even if it decreases a platelet by various 
methods in a laboratory animal, recovery of a platelet count is accepted into blood within several 
days. Many efforts are ** crack ****** from the former for it being assumed that the factor 
which promotes production of a platelet from these things at a thrombocytopenia term exists, 
and identifying the factor. 

[0003] It is thought that at least two kinds of regulators participate in formation of the 
megakaryocyte which is the precursor cell of a platelet in megakaryocyte platelet system 
hemopoiesis. The 1 st factor forms a megakaryocyte colony independently and is called 
megakaryocyte colony stimulating factor. Although there is no activity in which a megakaryocyte 
colony is made to form if the 2nd factor is independent, if the former is made to live together, 
the colony count of a megakaryocyte will be increased, or it has the operation which promotes 
the proliferation specialization, and is called a megakaryocyte amplifier. 

[0004] As a thing belonging to the former, interleukin 3, and a granulocyte / macrophage colony 
stimulating factor are known, and erythro POECHIN, a macrophage colony stimulating factor, 
interleukin 6, 7, and 11, LIF, etc. are known as the latter. Moreover, in these factors, it is actually 
in. There are some in which effects, such as an increase in a platelet count and shortening of a 
recovery stage, are accepted in vivo (Hideaki Mizoguchi : protein nucleic-acid enzyme 361195 ' 
91). 

[0005] However, many of these factors show very various biological activity, such as 
participating not only in proliferation and specialization of a megakaryocyte / platelet system but 
in specialization of the corpuscle of each system. For example, in IL-6 and IL-11, it is actually in. 
Although there is an increase operation of the platelet in vivo, production of an acute stage 
protein is urged, or in being remarkable, it starts a cachexia. Moreover, in the case of IL-6, there 
are also many troubles on clinical application — there is possibility of proliferating the mesangial 
cell of a kidney and starting renal failure — (Matsuda positive protein nucleic-acid enzyme 36 
1184 ' : 91). Moreover, IL-6 do not show a high price in blood at a thrombocytopenia term, and it 
is not considered a physiological factor. 

[0006] The platelet has played the important role in mechanism of hemostasis. The disorders (a 
Fanconi syndrome, megakaryocyte nature thrombocytopenia, hypoplastic anemia, etc.) 
accompanied by a thrombocytopenia are dangerous disorders clinically, and when it bleeds 
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especially, they will be in the state where it becomes impossible to control it. Therefore, it is 
thought that it will probably be useful to carry out isolation identification of the factor which 
promotes production of a platelet when avoiding such risk. 

[0007] Moreover, although a bone marrow transplantation is becoming leading cures, such as 
leukemia, in recent years, the success percentage is rising by use of cytokines, such as EPO and 
G-CSF. The present trouble is a thrombocytopenia, and if the increase factor is obtained, 
success percentage rises further and is expected to be also able to shorten a hospitalization 
period. It is controllable by the thrombocytosis factor not only to a hematogenous disorder but 
the thrombocytopenia at the time of a canceration study treatment or radiotherapy. 
[0008] 

[Problem(s) to be Solved by the Invention] As a result of repeating research wholeheartedly, this 
invention persons found out the new factor which promotes proliferation and mature 
specialization of a megakaryocyte, did cloning of the gene which carries out the code of this 
factor, produced the expression vector which has this gene further and resulted in completion of 
this invention to find out the factor which promotes production of a platelet effective in a 
thrombocytopenia or the disorder accompanied by the depression of a platelet in view of the 
trouble which the above-mentioned known factor has. 
[0009] 

[Means for Solving the Problem] That is, this invention promotes the proliferation and the mature 
specialization of a megakaryocyte proliferation differentiator:(1) megakaryocyte which have the 
following property.; 

(2) Gel filtration and the molecular weight by analysis of SDS-PAGE show 55~57kD, and do not 
have a disulfide bond between molecules.; 

(3) It is related with; which has at least one array among the amino acid sequences shown in; and 

(4) array numbers 1-9 which show the isoelectric point 6.5**0.5. 

[0010] as the generation raw material of the megakaryocyte proliferation differentiator of this 
invention — a human cell, for example, a human-cancer cell, — the Hominoidea epidermoid- 
carcinoma cell A431 and the cell of the Hominoidea epidermoid-carcinoma cell A431 origin 
proliferated especially preferably in the protein free medium are raised preferably moreover, the 
amino acid sequence as the above-mentioned megakaryocyte proliferation differentiator with the 
same this invention or its part — a deletion or the replaced amino acid sequence — or — this - 
- the same amino acid sequence or its part has the amino acid sequence by which the amino 
acid sequence of 1 - plurality was added to the deletion or the replaced amino acid sequence, 
and is related also with the megakaryocyte proliferation differentiator obtained from the culture 
of the transformed cell developed by gene modification technology 

[0011] Furthermore, an array number: The amino acid sequence shown in 30 or its part is related 
with the megakaryocyte proliferation differentiator in which a deletion, the replaced amino acid 
sequence, this amino acid sequence, or its part has the amino acid sequence by which the amino 
acid of 1 - plurality was added to the deletion or the replaced amino acid sequence, this 
invention relates to the gene which carries out the code of the aforementioned megakaryocyte 
growth factor further, this invention relates also to the manufacture method of the 
megakaryocyte growth factor by the gene modification technology which uses this gene further. 
[0012] The same amino acid sequence as the above-mentioned megakaryocyte proliferation 
differentiator or its part gene modification technology A deletion or the replaced amino acid 
sequence, or — this — that the same amino acid sequence or its part should just perform the 
amino acid sequence by which the amino acid sequence of 1 - plurality was added to the 
deletion or the replaced amino acid sequence according to known technique using the 
composition or the natural polynucleotide which carries out a code, although not limited 
especially Regulation of manifestation efficiency etc. can be aimed at by improvement of addition 
of a signal sequence, improvement, suitable selection of the host-vector system, and gene 
expression control-section grade etc. Moreover, you may obtain as that with which the sugar 
chain was combined by a host's selection. Furthermore, you may use the polynucleotide which 
carries out the code of at least one of the amino acid sequences shown in the array numbers 1- 
9 as a DNA probe for gene cloning, this invention offers the physic constituent which contains 
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this megakaryocyte proliferation differentiator as an active principle further again, and is 
preferably used as a thrombocytopenia therapeutic drug. Moreover, if this megakaryocyte 
proliferation differentiator is used, a specific antibody can also be obtained by well-known 
technique. 
[0013] 

[Specific Explanation] 

(1) Use the culture supernatant of the cell of the Hominoidea epidermoid-carcinoma cell A431 
(ATCC CRL 1555) origin whose proliferation was attained for example, in the non-protein culture 
medium as a generation raw material of the new protein of a material this invention by 
Yamaguchi's and others method (Yamaguchi, N et al. f Cancer Res. 50 7008 '91 ). this cell — 
Human epidermoid Carcinoma It is named SBM330 and ****s to the Agency of Industrial 
Science and Technology microorganism engineering lab as Fermentation Research Institute **** 
No. (FERM BP-3911) 3911 on July 1, 1992. 

[0014] (2) Carry out the activity measurement of an acetylcholineaterase by which being able to 
use a megakaryocyte system cell strain (for example, a CMK cell and the cell of it the origin), the 
mouse marrow cell, etc., for example, being specifically detected in the megakaryocyte of a 
rodent using the mouse marrow cell is known to measurement of the proliferation differentiator 
of the measuring method megakaryocyte of a megakaryocyte proliferation differentiator by 
Ishibashi's and others method (Ishibashi, T. et al. Proc.Natl.Acad.Sci USA 86 5953 ' 89). 
Moreover, histochemistry-detection of a megakaryocyte is performed by judging the 
configuration of the cell dyed in the marrow cell by performing after [ cultivation ] 
acetylcholineaterase dyeing, and May = GURYUN world = GIMUZA dyeing. 

[0015] (3) Refining of the refining megakaryocyte proliferation differentiator of a megakaryocyte 
proliferation differentiator makes start material the non-protein culture supernatant of for 
example, A431 cell, and is after concentration and a column chromatography, for example, 
Matrex, by ultrafiltration. BlueA (Amicon), Q-sepharose (Pharmacia Corp.), phenyl-sepharose 
(Pharmacia Corp.), S-sepharose (Pharmacia Corp.), high loading 26/60 It can carry out combining 
each column chromatography of Superdex 75(Pharmacia Corp.) ** one by one. It acts as the 
monitor of the protein by measuring A280 nm. 

[0016] (4) Determination of the partial amino acid sequence of a megakaryocyte proliferation 
differentiator : in order to know the structure of an amino acid sequence, add a protease (for 
example, achromobacter Proteasel (API)), 37 degrees C, process the megakaryocyte proliferation 
differentiator fraction refined by (3) for 2 hours, and fragmentation-ize it. It is the obtained 
peptide fragment YMC-Pack It isolates preparatively by the antiphase HPLC by AM-303 column 
(bottom acetonitrile inclination formation of 0.1% trifluoroacetic-acid existence). It is a 
sequencer, for example, Applied, about the obtained peptide fragment. It applies to the gas- 
phase sequencer made from Biosystem, and an amino acid sequence is determined. The 
concrete refining method of the above-mentioned megakaryocyte proliferation differentiator and 
a detailed property are indicated in the example 1. 

[0017] this invention offers the gene which carries out the code of the above-mentioned 
megakaryocyte proliferation differentiator again. This gene may be any of cDNA from mRNA, 
genomic DNA, and Chemosynthesis DNA. Cloning of the cDNA can be carried out by the 
polymerase-chain-reaction method (PCR) using the DNA (nucleotide) primer designed based on 
the partial amino acid sequence as shown in the example 1 of the megakaryocyte proliferation 
differentiator refined from the human cell, for example, a Hominoidea epidermoid-carcinoma cell, 
for example, A431 cell strain, as was the above. One concrete example of cloning is shown in an 
example 2. 

[0018] The gene of this invention carries out the code of the protein or glycoprotein which has 
megakaryocyte proliferation differentiator activity further, and the nucleotide sequence of array 
number:30 and DNA to hybridize are also contained. The amino acid sequence presumed from 
the nucleotide sequence and this nucleotide sequence of DNA by which cloning was carried out 
in the example 2, and which carry out the code of the megakaryocyte growth factor of this 
invention is shown in array number:30. 

[0019] In this way, the polypeptide which the amino acid of 1 - plurality will be added to this 
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natural amino acid sequence, and will, in addition, maintain megakaryocyte growth factor activity 
once an amino acid sequence is determined, The polypeptide which the amino acid of 1 - 
plurality is removed from the aforementioned natural amino acid sequence, and is, in addition, 
maintaining megakaryocyte growth factor activity, The polypeptide and further which the amino 
acid of 1 in the aforementioned natural amino acid sequence - plurality is replaced by other 
amino acid, and are, in addition, maintaining megakaryocyte growth factor activity Various variant 
megakaryocyte growth factors, such as a polypeptide which has the variation with which amino 
acid addition variation, an above-mentioned amino acid removal variation, and above-mentioned 
amino-acid-substitution variation were combined, and is, in addition, maintaining megakaryocyte 
growth factor activity, can be designed, and it can be manufactured. 

[0020] The number of the amino acid in variation, such as addition of the above-mentioned 
amino acid, removal, and substitution The number of the amino acid of the functional protein 
used for hybrid protein with the megakaryocyte proliferation differentiator of this invention about 
addition, for example although not limited especially for example, well-known extraction refining 
of a maltose binding protein (maltose-binding protein) etc., the protein for stabilization, or 
various physiological activity proteins — For example, depending on it of the transit peptide 
added to IL-3, a cytokine like IL-1 1, or this factor, it is determined depending on the purpose of 
the variation concerned. 1-30 — addition of 1-10 is raised preferably [ for example, ] 
[0021] moreover, about removal, it designs and the number of the amino acid removed is 
determined that megakaryocyte proliferation activity is maintained — having — 1-30 — the 
number of the amino acid of fields other than 1-20, and the active region of this factor is raised 
preferably [ for example, ] furthermore, about substitution, it designs and the number of the 
amino acid replaced is determined that megakaryocyte proliferation activity is maintained — 
having — 1-10 — 1-5 are raised preferably [ for example, ] 

[0022] In this invention, although the nucleotide sequence shown in array number:30 as a 
nucleotide sequence of the gene which carries out the code of the megakaryocyte proliferation 
differentiator is indicated, the gene of the megakaryocyte proliferation differentiator of this 
invention is not limited to this. Once the amino acid sequence of a natural megakaryocyte 
proliferation differentiator is determined or the amino acid sequence of a variant megakaryocyte 
proliferation differentiator is designed, based on the degeneracy of a codon, the various 
nucleotide sequences which carry out the code of the same amino acid sequence can be 
designed, and it can be prepared. In this case, it is desirable to use the codon used by high 
frequency by the host who should use it. 

[0023] Although cDNA can be obtained as it indicates in the example 2 in order to obtain the 
gene which carries out the code of the natural megakaryocyte proliferation differentiator of this 
invention, it is not limited to this. That is, cloning of the gene which will carry out the code of the 
natural megakaryocyte proliferation differentiator if one nucleotide sequence which carries out 
the code of the amino acid sequence of a natural megakaryocyte proliferation differentiator is 
determined can be carried out to this invention as cDNA by different strategy from the strategy 
indicated concretely, and it can also carry out cloning from the genome of a cell which produces 
it further. 

[0024] When carrying out cloning from a genome, various primer nucleotides or probe nucleotides 
which were used in the example 2 can be used as a probe because of selection of a genomic 
DNA fragment. Moreover, an array number: Other probes designed based on the nucleotide 
sequence indicated to 30 can also be used. From the genome, the general method for carrying 
out cloning of the DNA made into the purpose may be set in this industry, and is learned 
(Current Protocols In Molecular Biology, John Wiley & Sons, Chapter 5, and Chapter 6). 
[0025] The gene which carries out the code of the natural megakaryocyte proliferation 
differentiator of this invention can be prepared also by chemosynthesis again. In this industry, an 
automatic DNA synthesis machine, for example, Applied Biosystem 396DNA / RNA-synthesis 
machine etc., adopts and is easy for the chemosynthesis of DNA. Therefore, this contractor can 
compound easily DNA of a nucleotide sequence shown in array number:30. 
[0026] The gene which carries out the code of the nature type megakaryocyte proliferation 
differentiator of this invention by different codon from a codon by birth, and the gene which 
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carries out the code of the variant megakaryocyte proliferation differentiator It can also prepare 
by chemosynthesis like the above. Moreover, an array number: It can also obtain according to 
conventional methods, such as the part specification mutagenesis method (site-directed 
mutngenesis) for using it with a mutagenesis primer, using as mold DNA or RNA which has the 
nucleotide sequence shown in 30 or drawing 11 -14, (for example). Current Protocols In 
Molecular Biology and John Wiley & Sons Refer to a shrine and an octavus chapter. 
[0027] If the gene of the megakaryocyte proliferation differentiator of this invention is obtained 
as mentioned above, using this, it can rearrange by the method of recombining a gene for in 
ordinary use, and a megakaryocyte proliferation differentiator can be manufactured. That is, DNA 
which carries out the code of the megakaryocyte proliferation differentiator of this invention is 
inserted in a suitable expression vector, this expression vector is introduced into a suitable host 
cell, and the megakaryocyte proliferation differentiator which cultivates this host cell and targets 
it from the obtained culture (a cell or culture medium) is extracted. Biochemical or chemical 
ornamentation, for example, the amino terminus acylatioon etc., may be carried out, and the 
megakaryocyte proliferation differentiator of this invention may be obtained. 
[0028] Moreover, an array number : It is based on the translation field shown in the nucleotide 
sequence of 30. When it searches by the fasta program (GCG package), a proteinic database a 
megakaryocyte proliferation differentiator Belong to the super family of the serine protease 
inhibitor, and it belongs to this family. The Homo sapiens leucocyte elastase inhibitor to which 
the distribution of the length of an amino terminus, an anticipation spacial configuration, a 
hydrophobic property, and a hydrophilic amino acid resembles this megakaryocyte proliferation 
differentiator, A fowl ovalbumin Y gene product, the Homo sapiens plasminogen activator 
inhibitor 2, Homo sapiens squamous cell In a carcinoma antigen, the amino terminus forms the 
transit peptide which does not receive cutting removal. An amino terminus has a function as a 
transit peptide, and this megakaryocyte proliferation differentiator may also be secreted in a 
form as it is, without being cut. Furthermore, a start methionine is desorbed from this 
megakaryocyte growth factor, and the alanine may be acetylated as more generally than the 
degree of a start methionine is an alanine stated. 

[0029] A procaryote or an eukaryote can be used as a host. As a procaryote, bacteria especially 
Escherichia coli (Escherichia coli), and bacillus group (Bacillus) bacteria (B. subtilis), for example, 
bacillus Subtilis etc., can be used. As an eukaryote, eukaryon nature microorganisms, such as 
yeast (S. serevisiae), for example, Saccharomyces (Saccharomyces) group yeast, for example, 
Saccharomyces cerevisiae etc., an insect cell (Spodoptera frugiperda), for example, a yoga cell, a 
cabbage looper cell (Trichoplusia ni), a silkworm cell (Bombyx mori), an animal cell, for example, a 
human cell, an ape cell, a mouse cell, etc. can be used. In this invention, organism itself, for 
example, an insect, for example, a silkworm, a cabbage looper, etc. can also be used further. 
[0030] As an expression vector, a plasmid, a phage, phagemid, a virus (BAKYURO (insect), 
vaccinia (animal cell)), etc. can be used. The promotor in an expression vector is chosen 
depending on host bacteria, for example, a lac promotor, a trp promotor, etc. are used as a 
promotor for bacteria, and adh1 promotor, a pqk promotor, etc. are used as a promotor for yeast, 
for example. Moreover, as a promotor for insects, it is Simian as animal cells, such as the 
Baculoviridae polyhedrin promotor. early or a late promotor of Virus40 etc. is raised. 
[0031] Being able to perform the transformation of the host by the expression vector by the 
conventional method which may set in this industry and is known, these methods are Current 
Protocols in Molecular Biology and John Wiley & Sons. It is indicated by the shrine. Cultivation of 
a transformant can also be performed according to a conventional method. According to the 
conventional method for isolating and refining protein, an ultrafiltration and various column 
chromatographies, for example, the chromatography using sepharose etc., can perform refining of 
the megakaryocyte multiplication differentiator from a culture. 
[0032] 

[Example] Next, an example explains this invention still more concretely. 

Example 1. It cultivated by the initial culture medium (Ham's F12 culture medium which contains 
fetal calf serum 10%) after thawing the cryopreservation stock SBM 330 of A431 cell origin which 
carried out habituation to the cultivation non-protein culture medium of isolation refining 1]A431 
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cell of a megakaryocyte multiplication differentiator. 

[0033] Namely, 150cm2 It is 5%C02 at 37 degrees C until it winds a cell around ten T flasks with 
cultivation area and a cell becomes confluent. It cultivated under existence. Next, 850cm2 after 
exfoliating a cell with trypsin liquid (Chiba blood serum) 0.25% Subculture was carried out to ten 
roller bottles with cultivation area. 37 degrees C and 0.5rpm As a result of cultivating for about 
three days, it is 1.8x109. Cells were collected. The collected cell was made to adhere to the 
ceramic core (S-451) of an Opti-cell incubator (CHARUSU liver Inc., Wilmington, MA), and the 
circumfusion culture was started by initial culture-medium 10L. 

[0034] The circumfusion culture was performed supplying the oxygen of 150mmHg(s) at 37 
degrees C. Moreover, substitution from an initial culture medium to a non-protein culture 
medium was ****(ed) as follows. That is, the non-protein culture medium was supplied at a rate 
of 20 l/day after cultivation for about seven days by the initial culture medium, and culture 
supernatants were collected from the cultivation system at this rate. Consequently, the initial 
culture medium containing a blood serum was mostly transposed to the non-protein culture 
medium by supplying the non-protein culture medium of about 100 L. Henceforth, the cell culture 
supernatant liquid of 1000L was obtained by collecting cell culture supernatant liquids 
continuously. A part of obtained cell culture supernatant liquid (about 300L) is condensed even 
to 2L by the ultrafiltration membrane (Millipore, Bedford, MA;MW 10,000 cut), and it is 20 
mMTris/HCI. Refining was presented with what was enough dialyzed to the buffer (pH 7.4). 
[0035] 2] Measurement femaleness BDF1 of the megakaryocyte multiplication differentiator by 
the mouse bone marrow cell The bone marrow cell was extruded from the femur of a mouse, and 
it suspended in the alpha-MEM culture medium (Flow Laboratories, Inc., McLean, VA, US). 
Multistory [ of the PARCOR (Pharmacia LKB biotechnology, Tokyo) solution with which densities 
differ ] was carried out, and bone marrow cell suspension was carried and it carried out 
centrifugal by 400g for 20 minutes. Once washing the monocyte gathering in the interface of 
d=1.07 / 1.08 (g/ml) by alpha-MEM which contains FBS 10%, it re-suspended in this culture 
medium containing 0.5mM diisopropyl fluoro phosphate, put into the cell culture pan 
(Corning.Corning, NY, US) of plastics, and cultivated for 2 hours under 37 degrees C, and 5% - 
95% conditions of air of carbon dioxides. The cultivation pan was changed to the new thing the 
middle in the 1st hour. It is a cell after cultivation 10% It washed 3 times by FBS/alpha-MEM. 
[0036] Thus, it is the obtained non-adhesion bone marrow monocyte cell 10% FBS / 1% 
BSA/0.1mM It suspends in 2-mercaptoethanol / alpha-MEM, and is per [ 5x104 ] hole in 96 hole 
microplate (Corning). The cell was scattered. 25U/ml mouse recombination mold IL-3 (Genzyme 
Corporation, Cambridge, MA, US) and 1-2microg [/ml ] anti-IL-6 antibody (Boehringer 
Mannheim, Mannheim, FRG) were added to the test sample if needed. When adding anti-IL-6 
antibody, before seeding a cell, preculture of the antibody was carried out to the test sample at 
37 degrees C for 1 hour. 

[0037] Cultivation is 5%. C02-5% It carried out for four - five days at 37 degrees C under 02- 
90% nitrogen existence. After washing the cell of each hole of the microplate after cultivation by 
PBS twice, it is 0.2% (w/v) triton of 180microl. X-100, ImM EDTA, 0.1 2M 20microl Rye cis-****, 
next the 5.6mM iodation acetyl thio choline of a substrate were added for the cell by NaCI, 
50mM HEPES, and pH7.5. It is 1 at a room temperature. After carrying out time shaking culture, 
the liquid of 20microl was moved from each hole to the microplate for fluorescent light 
measurements (Dynatech MicroFLUOR"B"Plate). 

[0038] It is 0.4mM 7-diethylamino-3-(4'-maleimidylphenyl)-4-methylcoumarin of 20microl to this, 
in acetonitrile, 0.2% (w/v) triton of 160microl X-100, ImMEDTA After adding 50mM Na acetate 
pH5.0, fluorescence emission was read in fluoro meter (excitation, 365nm, emission 450nm). 
[0039] Centrifugal [ of the cell ] was carried out to dyeing with site spin, and it stuck on the slide 
glass. Acetylcholineaterase dyeing is a cell 5% According to the method (volume blood stem-cell 
cultivation and on Chugai Pharmaceutical medicine company (1986) Miura **** pp. 82 -88) of a 
fixed posterior-canal mouth, the acetyl thio choline was performed as a substrate for 1 5 minutes 
by the glutaraldehyde, 10mM phosphoric-acid buffer, and pH 6.7. 

[0040] That is, it is 0.1 M about the slide glass after fixation. Phosphoric-acid buffer pH 6 It 
washes and, next, is 1.5ml 0.67mg [/ml ] iodation acetyl thio choline and 0.1 M to each slide glass. 
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A phosphoric-acid buffer (pH 6.0), 0.2ml 30mM CuS04, 0.2ml 5mM potassium ferricyanide, 0.1 M 
[ 0.1ml ] It washed in cold water, after carrying the mixed liquor of a sodium citrate and 
incubating at a room temperature for 4 hours. May = GURYUN world = GIMUZA dyeing is the 
method of common knowledge by the hemology, and was performed in GIMUZA dyeing 10 
minutes for the May = GURYUN world dyeing 4 minutes using each reagent of E. Merck Co. 
(Darmstadt, FRG). 

[0041] 3] Carry out after [ dialysis ] centrifugal [ of the refining A431 cell-culture supernatant- 
liquid concentration liquid of a megakaryocyte proliferation differentiator ], and they are 20mM(s) 
about the supernatant liquid. Matrex which equilibrated with the Tris/HCI buffer (pH 7.4) Blue It 
applies to A column and is 2M NaCI after washing enough with the same buffer. The joint fraction 
was eluted with this included buffer. The megakaryocyte proliferation differentiator activity 
detected with the aforementioned measuring method was found out by the joint fraction. Then, 
they are 20mM(s) about this fraction. Tris/HCI It applied to Q-sepharose column which 
equilibrated with the same buffer after dialysis with the buffer (pH 7.4), and the megakaryocyte 
proliferation differentiator was made enough eluted according to the inclination after [ NaCI ] 
washing (refer to drawin g 1 ). This factor was eluted in the NaCI0.3 - 0.5M neighborhood. 
[0042] 20mM(s) which add an equivalent for 30% saturation of ammonium sulfates to the activity 
fraction obtained by Q-sepharose, and contain saturated ammonium sulfate 30% Tris/HCI Buffer 
(pH 7.4) It applied to the phenyl sepharose column which equilibrated. The megakaryocyte 
proliferation differentiator was made eluted by making the concentration gradient of an 
ammonium sulfate (30% -> 0%) and ethylene glucohol (0->50%) form simultaneously (refer to 
drawin g 2 ). The megakaryocyte proliferation differentiator activity measured under anti-IL-6 
antibody existence reached far and wide in early stages of concentration-gradient formation, and 
was accepted. 

[0043] The obtained fraction was enough applied to S-sepharose column which equilibrated with 
the same buffer after dialysis to 50 mM MES/NaOH buffer (pH 6.0). Elution of a joint fraction 
was performed by forming a concentration gradient by NaCI of 0-0.5M (refer to drawin g 3 ). 
Although activity was distributed very broadly, comparatively strong activity was accepted in 
early stages of concentration-gradient formation. The fraction obtained by S-sepharose was 
serially applied to high load 26 / 60 Superdex 75 (Pharmacia) column, and the gel filtration was 
performed. A column is PBS beforehand. You equilibrated and made it eluted with this buffer 
(refer to drawin g 4 ). Megakaryocyte proliferation differentiator activity is molecular weight 55- 
57kDa. It was eluted near. 

[0044] It is 55-57kDa also by SDS-PAGE analysis in each above step. The fraction which shows 
two bands near is about 80microg in 300I. of A431 origin cell culture supernatant liquids. It was 
obtained. (Refer to drawin g 5 ) . These two bands showed the rise and fall of activity, and good 
functionality ( drawin g 1 ). Therefore, it was concluded that it was the megakaryocyte 
proliferation differentiator for which two bands observed by this fraction ask. 
[0045] 4] The factor in the property this invention of a megakaryocyte proliferation differentiator 
has the following property. 

1) Molecular weight : about 55 kDa(s) (drawing 4 (gel filtration and SDS-PAGE) and drawing 5 ) 
Although detected as two bands in SDS-PAGE, there is no difference of the mobility by 
reduction and nonreduction conditions, therefore it does not have a disulfide bond between 
molecules. 

2) — isoelectric point: — 6.5**0.5 ( drawin g 6 ) 

It is detected by the range concerned as several bands. 

[0046] 3) The heterogeneity of this factor shown above can be explained as heterogeneity of the 
sugar chain structure of a glycoprotein. That is, if this factor is processed by the 
endoglycosidase F which is an asparagine joint sugar chain excision enzyme, the molecular 
weight on SDS-PAGE of this factor is about 40 kDa(s). The fall of heterogeneity is accepted 
while decreasing ( drawin g 7 ). Moreover, it is API about the fraction which shows a single band 
on SDS-PAGE, and the fraction which shows two bands. It digests and is an antiphase. HPLC 
When a peptide map is produced by the fractionation to depend, a difference is not accepted in 
both. 
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4) This factor contains at least one of the amino acid sequences shown in the array numbers 1- 
9. 

[0047] 5) If the mouse marrow cell is cultivated under the megakaryocyte proliferation 
differentiator by which biological activity refining was carried out, and existence of IL-3, an 
increase and mature specialization of the number of megakaryocytes will be observed ( drawin g 
8 , 9 and 10). Drawin g 8 is the result of measuring the megakaryocyte acetylcholineaterase 
activity after cultivation, and drawing 9 is the result (x20) of carrying out acetylcholineaterase 
dyeing of the cell after cultivation, and drawin g 10 is the result (x100) of carrying out May = 
GURYUN world = GIMUZA dyeing of the cell after cultivation. It turns out that the 
megakaryocyte is increasing from (A) under the nonexistence in (B) also in any of drawin g 9 and 
drawin g 10 under existence of a megakaryocyte proliferation differentiator. 
[0048] 5] API digestion of this factor was carried out, and the structure determination of each 
peptide fragment was tried in order to analyze the structure of this factor in which the 
megakaryocyte multiplication differentiator carried out structure refining. As a result of the 
antiphase HPLC after API digestion recovering each ** PUCHIDO fragment and performing 
structure determination about a suitable fraction, each ** PUCHIDO fragment had the amino 
acid sequence shown in array tables 1-9. 

[0049] Example 2. Analysis of the megakaryocyte multiplication differentiator cDNA base 
sequence by structure-determination 1.PCR of the megakaryocyte growth factor cDNA (1) 
the inside of an amino acid sequence — array number: — from 3 and 4, the gene sequence 
which carries out the code of the amino acid sequence was guessed, and oligomer NI065 (array 
number : 10; array number : 449-486 of 30 correspondence) and NI067 (array number : 1 1; array 
number : 1049-1080 of 30 correspondence) was compounded, respectively 
[0050] According to the attached run book, all RNA was refined using ISOGEN (Wako Pure 
Chem) from A431 cell. RNA which has poly A is refined from this RNA, and it is 3-RACE. It 
reacted using Kit (Gibco BRL). Above-mentioned oligomer NI065 and above-mentioned 3'-RACE 
Oligomer 3'RACE of Kit (Gibco BRL) appending According to the attached run book, the 
polymerase chain reaction (PCR) was performed using the adapter primer (array number : 12). 
[0051] This reaction product is used and they are NI067 and 3-RACE further. Oligomer 3'-RACE 
of Kit (GibcoBRL) appending The DNA fragment of about 900 base pairs was obtained by 
performing PCR again using an adapter primer. Subsequently, it is based on U.Gyllensten et al. 
and Proc.Natl.Acad.Sci.USA 85:7652 (1988). The base sequence of the portion which adopts the 
direct nucleotide sequence of a PCR product and directs protein, using the DNA fragment of 
these about 900 base pairs as a reaction substrate as it is, and its lower stream of a river Taq of 
an applied biotechnology systems company Dye Deoxy Terminator Cycle A Sequencing kit and 
fluorescence base-sequence-determination equipment (applied biotechnology systems company 
370A type machine) are adopted. It determined according to the attached run book. 
Consequently, an array number: The array of 1950 became clear from the nucleotide number 
1081 of 30. 

[0052] Oligomer KY100 (array number : 13; array number : 30 complementary strands of 1255- 
1236 correspondence) was compounded from this array. NI065 and 3-RACE Oligomer 3'-RACE 
of Kit (Gibco BRL) appending PCR was further performed using NI065 and KY100, using the 
reaction product which performed PCR using the adapter primer as a reaction substrate, and the 
DNA fragment of 807 base pairs was obtained. 

[0053] It is Taq of an applied biotechnology systems company about the base sequence, using 
the DNA fragment of these 807 base pairs as a reaction substrate as it is. Dye Deoxy 
Terminator Cycle A Sequencing kit and fluorescence base-sequence-determination equipment 
were adopted, and it determined according to the attached run book. Consequently, an array 
number: The array of 1080 became clear from the nucleotide numbier 487 of 30. Oligomer NI073 
(array number : 14; array number : 864-886 of 30 correspondence), NI074 (array number : 15; 
array number : 30 complementary strands of 1012-992 correspondence), and NI075 (array 
number : 16; array number : 30 complementary strands of 802-782 correspondence) was 
compounded from this array. 

[0054] 2. Analysis of Megakaryocyte Proliferation Differentiator CDNA Base Sequence by PCR 
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(2) 

A. 1.1g of freeze cells of the manufacture Hominoidea epidermoid-carcinoma cell strain (A431) of 
mRNA of the megakaryocyte proliferation differentiator manifestation cell-strain (A431) origin to 
Pharmacia-LKB The RNA extraction kit and mRNA refining kit of a shrine were used, and mRNA 
of 25microg was extracted and refined. 

[0055] B. mRNA5microg of the synthetic A431 origin of the manufacture (1) cDNA of the cDNA 
phage library of the megakaryocyte proliferation differentiator manifestation cell-strain (A431) 
origin to Pharmacia-LKB cDNA was compounded using the TimeSavercDNA composition kit of a 
shrine. First, after heating mRNASmicrog dissolved in 20micro of diethylpyrocarbonate (DEPC) 
processing distilled water I for 10 minutes at 65 degrees C, it cooled in Hikami. First strand 
reaction mixed liquor Umicrol, DTT solution Imicrol, Directional Cloning 130 OD(s)/ml of 
Toolbox (Pharmacia-LKB) appending NotI / 1 micro (Pharmacia-LKB) of oligomer (dT) 18 primer 
solutions I was added, and it was kept warm at 37 degrees C for 1 hour. 

[0056] The reactant was added into second strand reaction mixed liquor, and after keeping it 
warm at 22 degrees C for 30 minutes in 12 degrees C for 1 hour, it heated for 10 minutes at 65 
degrees C. the phenol chloroform isoamyl alcohol (it omits 25:24:1 and Following PC) of 
100microl — in addition, after stirring violently, the at-long-intervals heart was carried out in 
14,000xg for 1 minute, fractionation of the supernatant liquid was carried out using the sephacryl 
S-400 spin column (Pharmacia-LKB), and the cDNA solution of 100microl was obtained 
[0057] (2) It is 10 OD(s)/ml to the cDNA solution of 100micro of addition I of an EcoRI adapter. 
EcoRI adapter (Pharmacia-LKB) 5microl, polyethylene-glycol buffer-solution 30microl, 1/5 
dilution ATP solution Imicrol, and 1 micro [ of T4 DNA ligase ] I were added, and it was kept 
warm at 37 degrees C for 1 hour. After heating for 10 minutes at 65 degrees C, ATP solution 
1.5microl and T4 polynucleotide-kinase Imicrol were added, and it was kept warm for 30 minutes 
at 37 degrees C. 20U/mul after heating for 10 minutes at 65 degrees C NotI2microl was added 
and it was kept warm at 37 degrees C for 1 hour. PC of 1 50microl — in addition, after stirring 
violently, the at-long-intervals heart was carried out in 14,000xgfor 1 minute, fractionation of 
the supernatant liquid was carried out using the sephacryl S-400 spin column, and the cDNA 
solution of 1 SOmicrol was obtained 

[0058] (3) Inclusion and in to a phage vector of cDNA 1 1 D(Pharmacia-LKB) 2micro [ of lambdagt 
(s) ] g which carried out dephosphorization processing was added to the cDNA solution of vitro 
packaging 15microi after digestion by EcoRI and NotI, and it dissolved in the ligase buffer 
solution of 8microl after ethanol precipitation. After adding 1/75 dilution ATP solution Imicrol, 
and 1 micro [ of T4 DNA ligase ] I and keeping it warm for 30 minutes at 16 degrees C, cooling 
preservation was carried out in Hikami. 

[0059] GigaPackllGold (Stratagene) is used and it is in. A vitro packaging reaction is performed 
and it is 3.22x106 pfu from the three above-mentioned ligase reaction products. The 
recombinant phage was obtained. The above-mentioned library was amplified by having made 
Escherichia coli Y1090r- into the host, and 6.0x1010 pfu/ml A431 phage library stock was 
obtained. 

[0060] C. Stock solution 10microl of amplification 6.0x1010 pfu of A431 phage library cDNA 
insertion DNA fragment by isolation identification (1) PCR of megakaryocyte proliferation 
differentiator cDNA fragment by PCR/ml A431 phage library () [ 6.0x108 ] pfu As template DNA 
of a PCR reaction, fairly 10xPCR buffer-solution 5microl, 1.25mM(s)4dNTPs8microl, 
1 0D/mllambdagt1 1-foward primer (lambdagt 11F) (array number : 17) 2microl, 
1 0D/mllambdagt1 1 -reverse primer (lambdagt 1 1 R) (array number : 18) 2microl and 5U/mul 
TaqDNA polymerase (Perkin Elmer Cetus) Imicrol is added. The total amount was set to 
SOmicrol with DEPC processing distilled water, for 2 minutes was performed for 1 minute and at 
55 degrees C, 93 degrees C performed the reaction cycle for 3 minutes 30 times at 72 degrees 
C, and it was kept warm for 10 minutes at 72 degrees C. The smear pattern which attains to 0.8- 
6kb as a result of the analysis by 1% agarose gel electrophoresis was shown. 
[0061] (2) TP7 (array number : 20; array number : 683-703 of 30 correspondence) / TP7 [ TP10 
and ]/TP6 which used cDNA insertion DNA amplification fragment mixture as mold (array 
number : 19; array number : 30 complementary strands of 1036-1001 correspondence), TP8 
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(array number : 21; array number : 941-964 of 30 correspondence), 1 micro of PCR analysis 
above-mentioned PCR reaction product 1 / 5000 diluents I which made the primer TP10 (array 
number : 22; array number : 30 complementary strands of 1036-986 correspondence), and 
TP8/TP6 as template DNA of a PCR reaction 10xPCR buffer-solution Smicrol, 
1.25mM4dNTPs8microl, 1 OD/ml primer every I [ 2mu] of the following combination, and 
PerfectMatch(Stratagene)1 microl were added, and the total amount was set to 49microl with 
DEPC processing distilled water. 

[0062] 5U/mul after heating for 5 minutes at 60 degrees C for 5 minutes in 95 degrees C Taq 
1 micro [ of DNA polymerase ] (Perkin Elmer Cetus) I was added, for 2 minutes was performed for 
1 minute and at 60 degrees C f 94 degrees C performed the reaction cycle for 3 minutes 30 times 
at 72 degrees C, and it was kept warm for 10 minutes at 72 degrees C. As a primer, TP7/TP10, 
TP7/TP8 [ TP6 and ]/TP10, and TP8/TP6 were used. Corresponding to the primer, the band of 
354bp(s), 354bp, 96bp, and 96bp(s) was obtained, respectively as a result of the analysis by 2% 
agarose gel electrophoresis. 

[0063] (3) The band of the above-mentioned PCR amplification product (354bp) which carries 
out the primer of the analyses TP7/TP10 of the primary-structure array of the PCR 
amplification product (354bp) which made the primer TP7/TP10 and TP7/TP6, and TP7/TP6 
was cut down from 2% agarose gel after electrophoresis, SOmicro of DEPC processing distilled 
water I was added, and it heated for 30 minutes at 45 degrees C. 

[0064] 2micro of this DNA solution I as template DNA of a PCR reaction 10xPCR buffer-solution 
5microl f 1.25mM(s)4dNTPs8microl, the following 1 OD/ml primers every I [ 2mu] of combination, 
and PerfectMatch(Stratagene)1 microl are added. 5U/mul after setting a total amount to 49microl 
with DEPC processing distilled water and heating for 5 minutes at 60 degrees C for 5 minutes in 
95 degrees C Taq 1 micro [ of DNA polymerase ] (PerkinElmer Cetus) I is added. For 2 minutes 
was performed at 60 degrees C for 1 minute, 94 degrees C performed the reaction cycle for 3 
minutes 30 times at 72 degrees C, and it was kept warm for 10 minutes at 72 degrees C. 
[0065] As a primer, TP7/TP10 and TP7/TP6 were used. After having cut down the band of 
these PCR(s) reaction product (respectively 354 bp(s)) from 2% agarose gel of electrophoresis, 
extracting and refining it and inserting in pCRII (Invitrogen), transformation of Escherichia coli 
INValphaF' (Invitrogen) was carried out. Extraction refining of the plasmid DNA of a transformant 
was carried out, and it checked that the DNA fragment of 354bp(s) was inserted by EcoRI 
digestion. 

[0066] The primary-structure array of an insertion DNA fragment was analyzed using the 
M13foward primer (M13F) (array number : 23) and the M13reverse primer (M13R) (array number : 
24) (the automatic sequencer of Applied Biosystems, model 370A). 

[0067] The array of 296bp(s) equivalent to the nucleotide numbers 704-999 of 30 becomes clear. 
Consequently, an array number : in this The C terminus 3 amino acid of the amino-acid- 
sequence number 9 equivalent to the lower stream of a river of a primer TP 7 (from DNA 
sequence to XRK and ERK), The amino terminus 5 amino acid of the amino-acid-sequence 
number 6 equivalent to the upstream of a primer TP 6 (ADLSG), And the array corresponding to 
8 amino acid (YLRALGLK) of the amino-acid-sequence number 5 equivalent to a primer TP 8 
existed, and it became clear that this PCR reaction product (respectively 354 bp(s)) is a part of 
megakaryocyte multiplication differentiator cDNA. 

[0068] 3. mRNA5microg to Gibco BRL of the synthetic A431 origin of manufacture (1) first 
strand cDNA of cDNA plasmid library of the screening A. megakaryocyte multiplication 
differentiator manifestation cell-strain (A431) origin of megakaryocyte multiplication 
differentiator cDNA cDNA was compounded using the Superscript plasmid system of a shrine. 
[0069] First, after heating the NotI primer adapter of 2microl for 10 minutes at 70 degrees C in 
addition to mRNA5microg dissolved in Smicro of diethylpyrocarbonate (DEPC) processing 
distilled water I, it cooled in Hikami. 5x first strand buffer-solution 4microl, 0.1MDTT solution 
2microl, 10mM4dNTPs 1 microl and 1 micro of DEPC processing distilled water I were added, and 
it was kept warm for 2 minutes at 37 degrees C. After adding the Superscript reverse 
transcriptase of 5microl and keeping it warm at 37 degrees C for 1 hour, it put on Hikami and the 
reaction was stopped. 
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[0070] (2) To 18microl of the reaction mixture of 20microl used for composition of the synthetic 
first strand cDNA of the second strand cDNA DEPC processing distilled water 93microl, 5x 
second strand buffer-solution 30microl, 10mM(s)4dNTPs3microl, 10U/mul E.coliDNA ligase 
Imicrol, 10U/mul E.coliDNA polymerase 4microl and 2U/mul E.coli RNaseH Imicrol was added 
and it was kept warm at 16 degrees C for 2 hours. T4 DNA polymerase of 2microl (10U) was 
added, and it was kept warm for 5 minutes at 16 degrees C. 

[0071] reaction mixture — Hikami — placing — 10microl0.5M PC of EDTA and 150microl — in 
addition, after stirring violently, the at-long-intervals heart was carried out in 14,000xg for 10 
minutes, and 140micro of supernatant liquids I was moved to the new centrifugal tube 7. 5M 
ammonium-acetate 70microl and ethanol 0.5ml were added and stirred, and it was left for 30 
minutes at -80 degrees C. After carrying out the at-long-intervals heart in 14,000xg(s) for 10 
minutes and removing a supernatant liquid, precipitation was washed by 0.5ml 70% ethanol, and it 
dried under reduced pressure. 

[0072] (3) cDNA precipitation of a BstXI adapter of the addition above was dissolved in DEPC 
processing distilled water of 25microl, 5xT4 DNA-ligase buffer-solution 10microl, BstXI adapter 
(Invitrogen) 10microl t and 5micro [ of T4 DNA ligase ] I were added, and it was kept warm at 16 
degrees C for 16 hours. PC of 50microl — in addition, after stirring violently, the at-long- 
intervals heart was carried out in 14,000xg for 5 minutes, and 45micro of supernatant liquids I 
was moved to the new centrifugal tube 7. 5M ammonium-acetate 25microl and ethanol 150microl 
were added and stirred, and it was left for 30 minutes at -80 degrees C. After carrying out the 
at-long-intervals heart in 14,000xg(s) for 10 minutes and removing a supernatant liquid, 
precipitation was washed by 0.5ml 70% ethanol, and it dried under reduced pressure. 
[0073] (4) Dissolve cDNA precipitation of the NotI digestive above in DEPC processing distilled 
water of 41microl, and they are REAct7 buffer-solution Smicrol and NotI. 4microl was added and 
it was kept warm at 37 degrees C for 2 hours. PC of 50microl — in addition, after stirring 
violently, the at-long-intervals heart was carried out in 14,000xgfor 10 minutes, and 45micro of 
supernatant liquids I was moved to the new centrifugal tube 

(5) Fractionation of the cDNA solution of the size fractionation above of partial cDNA was 
carried out to removal of an adapter using QuickSpinColumnLinkerS (Boehringer Mannheim). 
50microl cDNA of 40microg/ul was obtained. 

[0074] (6) The pRC/CMV (Invitrogen) vector (29microg/mul) which carried out Notl(ing) and 
BstXI digestion was 12.5microl Added to 37.5micro of cDNA solutions I of the transformation 
above of the inclusion to the phage vector of cDNA, and Escherichia coli, TakaraLigation kit A 
liquid 400microl and 50micro of B liquid I were added, and it was kept warm for 30 minutes at 16 
degrees C. Transformation was performed using MaxEfficiencyDH5alpha competent cell (Gibco 
BRL) 1ml, and the recombinant of 71,550 clones was obtained. The harvest of all the colonies 
was carried out from the plate (2.86x107 cell / ml), and it saved at -80 degrees C under 20% 
glycerol existence. 

[0075] B. the cDNA plasmid library of the screening A431 origin of the megakaryocyte 
proliferation differentiator cDNA by colony hybridization — using — 60 9cm plates — a total — 
the colony of 227,000 individual (3700 per plate) was copied to the nitrocellulose filter The probe 
prepared two DNA fragments (0.5kb and 0.4kb(s)) by BamHI digestion of the PGR product 
(above-mentioned) of 900bp(s) which make a primer NI067 and 3'-RACEadaptor (Gibco BRL) by 
the nick translation using [alpha~32P] dCTP. 

[0076] It sets to colony hybridization and they are 5xSSC(s), 25mM phosphate buffer solution 
(pH 7.4), and 5xDenhaldt about a filter. It moisturized at 42 degrees C for 18 hours in Solution, 
1%SDS, 100microg [/ml ] thermal denaturation salmon sperm DNA, and 50% formamide, and in 
5xSSC and 0.1%SDS, it washed in 20 minutes at 40 degrees C, and washed for 20 minutes at 45 
degrees C. Detection was performed by exposure for 18 hours using BAS2000 (Fuji film). 
[0077] It carried out to the Miyoshi screening and four sorts of clones, TP290, TP308, TP310, 
and TP317, were obtained. The length of Insertion cDNA was 1.2kb(s), 1.1 kb, 1.2kb, and 1.2kb(s). 
respectively. TP290, TP310, and TP317 became clear [ covering a down-stream field ] from the 
nucleotide number 685 of array number:30. 

[0078] 4. Analysis of Megakaryocyte Multiplication Differentiator CDNA Base Sequence by PCR 
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(3) 

A. 1.1g of freeze cells of the manufacture man pancreatic cancer cell strain (HPC-Y11) of mRNA 
of the megakaryocyte multiplication differentiator manifestation cell-strain (HPC-Y1 1) origin to 
Pharmacia-LKB The RNA extraction kit and mRNA refining kit of a shrine were used, and mRNA 
of 50microg was extracted and refined. 

[0079] B. mRNA of the synthetic HPC-Y1 1 origin of the manufacture (1) cDNA of the cDNA 
phage library of the megakaryocyte multiplication differentiator manifestation cell-strain (HPC- 
Y1 1) origin Smicrog to Pharmacia-LKB TimeSaver of a shrine cDNA was compounded using the 
cDNA composition kit. First, mRNA dissolved in 20micro of diethylpyrocarbonate (DEPC) 
processing distilled water I After heating Smicrog for 10 minutes at 65 degrees C, it cooled in 
Hikami. First strand reaction mixed liquor 11microl, DTT solution Imicrol, Directional Cloning 
NotI / 1 micro of oligomer (dT) 18 primer solutions I of Toolbox (Pharmacia LKB) appending was 
added, and it was kept warm at 37 degrees C for 1 hour. 

[0080] 100micro of second strand reaction mixed liquor I was added, and after keeping it warm at 
22 degrees C for 30 minutes in 12 degrees C for 1 hour, it heated for 10 minutes at 65 degrees 
C. the phenol chloroform isoamyl alcohol (it omits 25:24:1 and Following PC) of 100microl — in 
addition, after stirring violently, the at-long-intervals heart was carried out in 14,000xg for 1 
minute, fractionation of the supernatant liquid was carried out using the sephacryl S-400 spin 
column (Pharmacia-LKB), and the cDNA solution of 100microl was obtained 
[0081] (2) EcoRI adapter (Pharmacia-LKB) 5microl, polyethylene-glycol 30microl, ATP solution 
Imicrol, and 1 micro [ of T4 DNA ligase ] I were added in the cDNA solution of 100micro of 
addition I of an EcoRI adapter, and it was kept warm at 37 degrees C for 1 hour. After heating for 
10 minutes at 65 degrees C, ATP solution 1.5microl and T4 polynucleotide-kinase Imicrol were 
added, and it was kept warm for 30 minutes at 37 degrees C. After heating for 10 minutes at 65 
degrees C, NotI2microl was added and it was kept warm at 37 degrees C for 1 hour. PC of 
150microl — in addition, after stirring violently, the at-long-intervals heart was carried out in 
14 f 000xg for 1 minute, fractionation of the supernatant liquid was carried out using the sephacryl 
S-400 spin column, and the cDNA solution of 1 50microl was obtained 

[0082] (3) Inclusion and in to a phage vector of cDNA lambdagtllD(Pharmacia-LKB)2microg 
which carried out dephosphorization processing was added to the cDNA solution of vitro 
packaging 15microl after digestion by EcoRI and NotI, and it dissolved in the ligase buffer 
solution of 8microl after ethanol precipitation. After adding 1/75 dilution ATP solution Imicrol, 
and 1 micro [ of T4 DNA ligase ] I and keeping it warm for 30 minutes at 16 degrees C, cooling 
preservation was carried out in Hikami. GigaPackllGold (Stratagene) is used and it is in. A vitro 
packaging reaction is performed and it is 5.34x106 pfu from the three above-mentioned ligase 
reaction products. The recombinant phage was obtained. The above-mentioned library was 
amplified by having made Escherichia coli Y1090r- into the host, and the 1.7x1011 pfu/ml HPC- 
Y1 1 phage library stock was obtained. 

[0083] C. To PCR Isolation identification of the megakaryocyte multiplication differentiator 
overall-length cDNA5' side fragment to twist (1) 1 micro (an equivalent for 1.7x108 pfu) of 
amplification 1.7x101 1 pfu of 1 1 phage library cDNA insertion DNA fragment primer NI074 
upstream-region portion/ml HPC-Y HPC-Y1 1 phage library stock solutions I by PCR As 
template DNA of a PCR reaction, 10xPCR buffer-solution 5microl, 1.25mM4dNTPs8microl, 10OD 
(s)/mllambdagt1 1-fowardF1 primer (array number : 25) Imicrol, 5 OD/mlNI074 primer Imicrol, 
and PerfectMatch(Stratagene)1microl were added, and the total amount was set to 49microl with 
DEPC processing distilled water. 

[0084] 5U/mul after heating for 5 minutes at 60 degrees C for 5 minutes in 95 degrees C 
TaqDNA polymerase (Perkin ElmerCetus) Imicrol was added, for 1 minute was performed for 1 
minute and at 60 degrees C, 94 degrees C performed the reaction cycle for 2 minutes 35 times 
at 72 degrees C, and it was kept warm for 10 minutes at 72 degrees C. The smear pattern which 
attains to 0.3~6kb as a result of the analysis by 2% agarose gel electrophoresis was shown. 
[0085] (2) lambdagt11F2 (array number : 26)/NI075, lambdagtl 1 F2/TP1 2 (array number : 28; 
array number : 30 complementary strands of 703-683 correspondence) which used as mold PCR 
amplification fragment mixture which made the primer lambdagtl 1 F1/NI074, lambdagtl 1 F2/TP1 1 
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(array number : 27; array number : 30 complementary strands of 619-599 correspondence), PCR 
analysis which made the primer lambdagtl 1F2/TP13 (array number : 29; array number : 30 
complementary strands of 595-575 correspondence), TP7/TP7 [ NI074 and ]/NI075 f and 
NI073/NI074 [0086] The 1 micro of the PCR reaction product 1/100 above-mentioned diluted 
solutions I as template DNA of a PCR reaction 10xPCR buffer-solution 5microl T 
1.25mM4dNTPs8microl, 10 OD(s)/ml primer every I [ 0.5mu] of the following combination, and 
PerfectMatch(Stratagen)1microl are added. 5U/mul after setting a total amount to 49microl with 
DEPC processing distilled water and heating for 5 minutes at 60 degrees C for 5 minutes in 95 
degrees C TaqDNA polymerase (Perkin Elmer Cetus) Imicrol is added. For 2 minutes was 
performed at 60 degrees C for 1 minute, 94 degrees C performed the reaction cycle for 2 
minutes 35 times at 72 degrees C, and it was kept warm for 10 minutes at 72 degrees C. 
[0087] As a primer, lambdagtl 1 F2/NI075, lambdagtl 1F2/TP 12, lambdagtl 1 F2/TP1 1, 
lambdagtl 1F2/TP1 3, TP7/TP7 [ NI074 and ]/NI075, and NI073/NI074 were used. Corresponding 
to the primer, the band of 969bp(s), 870bp, 786bp f 762bp, 330bp, 120bp, and 149bp(s) was 
obtained, respectively as a result of the analysis by 2% agarose gel electrophoresis. 
[0088] (3) F2/NI075 0.5microl of the above-mentioned PCR reaction product (969bp) which 
makes a primer analysis lambdagtl 1 F2/NI075 of the PCR analysis which made the primer 
lambdagtl 1 F/TP11 of a PCR amplification product (969bp) and lambdagtl 1 F/TP13 which were 
made into the primer, and its primary~structure array As template DNA of a PCR reaction, 
10xPCR buffer-solution Smicrol, 1 .25mM4dNTPs8microl, 10 OD(s)/ml lambdagtl 1F primer 
Imicrol, 10 OD/ml TPII primer Imicrol or 10 OD(s)/ml TP13 primer Imicrol, And PerfectMatch 
(Stratagen)lmicrol was added and the total amount was set to 49microl with DEPC processing 
distilled water. 

[0089] 5U/mul after heating for 5 minutes at 60 degrees C for 5 minutes in 95 degrees C 
TaqDNA polymerase (Perkin ElmerCetus) Imicrol was added, for 2 minutes was performed for 1 
minute and at 60 degrees C, 94 degrees C performed the reaction cycle for 2 minutes 35 times 
at 72 degrees C, and it was kept warm for 10 minutes at 72 degrees C. 

[0090] After having cut down the band of a PCR reaction product (respectively 678 bp(s), 654 
bp) from 2% agarose gel after electrophoresis, extracting and refining it and inserting in pCRII 
(Invitrogen), transformation of Escherichia coli INValphaF' (Invitrogen) was carried out. Extraction 
refining of the plasmid DNA of a transformant was carried out, and it checked that the DNA 
fragment of 0.7kb(s) was inserted by EcoRI digestion. The primary-structure array of an insertion 
DNA fragment was analyzed using M13foward primer M13F and M13reverse primer M13R (the 
automatic sequencer of Applied Biosystems, model 370A). 

[0091] Consequently, an array number: The array of 619bp(s) equivalent to the nucleotide 
numbers 1-619 of 30 became clear, and the array of 133 nucleotides to the nucleotide numbers 
487-619 of array number:30 was in agreement with the amino terminus side of a primary- 
structure array which became clear in the example 2.1. Into this array of 619bp(s), the array 
corresponding to 19 amino acid (from DNA sequence to VERVDFTNHLEDTRRNINK) of amino- 
acid-sequence number:3 and 5 amino acid (LYDAK) of amino-acid-sequence number:7 existed, 
and it became clear that this PCR reaction product (respectively 0.7 kb(s)) is a part of 
megakaryocyte multiplication differentiator cDNA. 

[0092] The initiation methionine was considered to be the 74th nucleotide and 5 ? non-translating 
fields were 73bp(s). Therefore, it became clear that this PCR reaction product (respectively 0.7 
kb(s)) contains the amino terminus of the structural gene of a megakaryocyte multiplication 
differentiator. 

[0093] 5. Analysis of Megakaryocyte Multiplication Differentiator CDNA Base Sequence by PCR 
(4) 

The amino terminus of the structural gene of the HPC-Y11 origin megakaryocyte multiplication 
differentiator obtained from this-paragraph 4.C (3), and the array number which is the array of 
the portion considered to be 5' non-translating field among the arrays considered to be 5' non- 
translating fields: Oligomer NI083 (array number : 31) was compounded from the array of the 
nucleotide numbers 12-31 of 30. 

[0094] RNA which has poly A of A431 cell prepared by this paragraph 1. is used, and it is 
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Preamplification. Using System (Gibco BRL) f an attached run book is followed using the random 
hexamer which is attached oligomer, and it is first, strand cDNA was compounded and PCR was 
performed in AmpliTaq (TAKARA SHUZO) using NI083 and NI074. Consequently, the DNA 
fragment of 1001 base pairs which are megakaryocyte multiplication differentiator cDNA 
fragments was obtained. 

[0095] The DNA fragment which is the PCR product of these 1001 base pairs is used as a 
reaction substrate as it is, and it is Taq Dye Deoxy Terminator Cycle Sequencing. A kit (applied 
biotechnology systems company) and fluorescence base-sequence-determination equipment 
(applied biotechnology systems company 370A type machine) were adopted, and the base 
sequence was determined by the straight chain nucleotide sequence like this paragraph 1 
according to the attached run book. Consequently, an array number: The array of 486 was made 
clearer than the nucleotide number 32 of 30. Moreover, an array number: The result obtained 
about the array of 991 from the nucleotide number 487 of 30 was in agreement with the array 
obtained by this paragraph 1. 

[0096] The array number which is the base sequence of the megakaryocyte multiplication 
differentiator cDNA of A431 cell together with the array obtained by this-paragraph 1.: The array 
of 1950 became clear from the nucleotide number 32 of 30. It translated into the amino acid 
sequence mechanically about three reading frames which are all the cases to an amino acid 
translation about this array. The thing to which all the amino acid sequences of array number:1-9 
exist in one of reading frames of it and which has continuously the field which can be translated 
in an amino acid sequence was found out, and the reading frame of a megakaryocyte 
multiplication differentiator was clarified. 

[0097] The thing in which the code (array number : 30 nucleotide numbers 74 76) of the 
methionine found out by the translation initiation site exists, and the amino acid sequence of 
array number:1-9 exists by this reading frame here and for which the field which can be 
translated follows an amino acid sequence to the nucleotide number 1213 of array number:30 
continuously was found out, and even 1213 showed clearly that it is the portion translated into a 
megakaryocyte multiplication differentiator from the nucleotide number 74 of array number:30. 
[0098] Array number: It is the code of a methionine and the surrounding array (G/A NNATGG) 
(Nucleic Acids Research(1981) Vol.9 P.5233-5252) which are found out by high frequency at the 
translation initiation site by which the code of the methionine of 76 was found out by the 
nucleotide number 74 of 30 by M.Kozak. It received and suited with GCAATGG (array number : 
30 nucleotide numbers 71 77). 

[0099] The primary-structure array of a megakaryocyte multiplication differentiator became 
clear, and, as for the number of amino acid residues of a structural gene, 42904.43 and the 
presumed isoelectric point of 380 and presumed molecular weight were 6.79. amino-acid- 
sequence array number: — 1 — the amino acid number 188 of array number:30 — 196 — 
amino-acid-sequence array number:2 — the amino acid number 181 of array number:30 — 187 - 

- amino-acid-sequence array number:3 — the amino acid number 126 of array number:30 — 144 

— amino-acid-sequence array number:4 — the amino acid number 325 of array number:30 — 
341 — [0100] 5 from the amino acid number 289 of array number:30 Amino-acid-sequence array 
number : to 297 6 from the amino acid number 305 of array number:30 Amino-acid-sequence 
array number : to 324 amino-acid-sequence array number: — 7 — the amino acid number 121 of 
array number:30 — 125 — it corresponded to 288 from the amino acid number 284 of array 
number:30, and amino-acid-sequence array number:9 corresponded [ amino-acid-sequence 
array number8 ] to 213 from the amino acid number 204 of array number:30 Furthermore, the 
AATAAA array which is a poly A addition signal existed in 1938 from the nucleotide number 1933 
of array number:30. 

[0101] Oligomer NI078 (array number : 32) and NI079 (array number : 33) was compounded from 
the array (array number : 30) obtained according to the production example 2 of isolation 
identification of the megakaryocyte growth factor cDNA, and an expression vector by PCR from 
example 3.A431 cell. In NI078, in addition, the nucleotide numbers 13-37 containing an initiation 
methionine code Are in agreement with the array of 98 from the nucleotide number 74 of 30. 
Array number : artificially The EcoRI recognition site (nucleotide numbers 4-9) and the Nrul 
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recognition site (nucleotide numbers 8-13) are added, in NI079 The nucleotide numbers 17-49 
have added the EcoRI recognition site (nucleotide numbers 3-8) and the NotI recognition site 
(nucleotide numbers 9-16) artificially in accordance with the array of the complementary strand 
of 1269 from the nucleotide number 1237 of array number:30. 

[0102] RNA which has poly A of A431 cell prepared by term 1. of an example 3 is used, and it is 
Preamplification. Random which is attached oligomer using System (Gibco BRL) According to the 
attached run book, the first chain cDNA was compounded using the hexamer, and PGR was 
performed in AmpliTaq (Perkin Elmer Cetus) using NI078 and NI079. Consequently, the DNA 
fragment of 1224 base pairs which are a megakaryocyte multiplication differentiator cDNA 
fragment and have all the information on megakaryocyte multiplication differentiator protein was 
obtained. 

[0103] This DNA fragment was processed by EcoRI, the EcoRI recognition site artificially added 
to oligomer NI078 (array number : 32) and NI079 (array number : 33) was used, and the ends of a 
megakaryocyte multiplication differentiator cDNA fragment were made to produce an EcoRI 
cohesive site. This megakaryocyte multiplication differentiator cDNA fragment was introduced 
into the EcoRI recognition site which is an entry site of expression vector pdKCR-DHFR in a 
mammals cell lineage. 

[0104] Animal cell expression vector pdKCR-DHFR (Oikawa, S. f et al., 

Biochem.Biophys.Res.Commun., 164, 39, 1989) has the initial promotor of simian virus 40, a rabbit 
beta globin, and a dhfr (dehydrofolate reductase) gene with the derivative of pKCR (O f Hare, et 
al., Proc.Natl.Acad.Sci.USA, 78, 1527, 1981). In addition, the host cell in which the transformation 
was carried out by this expression vector is Escherichiacoli. SBM It is named 308, ****s to the 
Fermentation Research Institute, the Agency of Industrial Science and Technology, as 
Fermentation Research Institute ****** No. (FERMP-11 506) 11506 on June 7, Heisei 2, and is 
FERM on February 1 8, 1 993. The management was transferred to the international deposition 
based on Budapest Treaty as BP-4197. 

[0105] It is Taq also about clone pdKCR-DHFR-TP055 containing the megakaryocyte 
multiplication differentiator cDNA included in pdKCR-DHFR of the obtained expression vector. 
Dye Deoxy Terminator Cycle A Sequencing kit (Applied Biosystem) and fluorescence base- 
sequence-determination equipment (Applied Biosystem 370A type machine) were adopted, and it 
determined according to the attached run book. Consequently, an array number: It was in 
agreement with the array of 1 236, and the array of oligomer NI078 and NI079 from the nucleotide 
number 99 of 30. Moreover, the megakaryocyte multiplication differentiator cDNA introduced into 
the vector also checked that it was the forward direction by determination of a base sequence 
to the promotor for a manifestation. 

[0106] If there is only information on the nucleotide sequence of array number:30 so that it may 
be shown by the example of this paragraph, it is easier than arbitrary megakaryocyte 
multiplication differentiator manifestation cells (for example, A431 cell) for men of the same 
trade to amplify all the megakaryocyte multiplication differentiators cDNA and arbitrary portions, 
and to determine a base sequence and to clone to still more arbitrary expression vectors. 
[0107] Example 4. Construction megakaryocyte multiplication differentiator cDNA clone pdKCR- 
DHFR-TP055 of the manifestation (1) silkworm manifestation system vector of a megakaryocyte 
multiplication differentiator was digested by NotI, and it cut by the NotI recognition site 
artificially added to NI079. The NotI adhesion end produced by this was smoothed using the 
branching kit of TAKARA SHUZO CO., LTD., and the Xbal linker (TAKARA SHUZO CO., LTD.) 
was introduced into this flush end according to the attached run book. 

[0108] Thus, the obtained plasmid was simultaneously digested by Nrul and Xbal, it cut by the 
Nrul recognition site artificially added to NI078, and the Xbal recognition site of the introduced 
Xbal linker, and the megakaryocyte multiplication differentiator cDNA fragment with a Nrul 
adhesion end and a Xbal adhesion end was produced. pBm4 (more nearly available than National 
Institute of Sericultural and Entomological Science) which is a baculovirus transition vector for 
silkworm polyhedron viruses about this fragment was simultaneously digested by Nrul and Xbal, it 
introduced into the Nrul recognition site which is a transgenics part of pBm4, and pBm4-TP055 
was obtained. 
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[0109] (2) Production silkworm embryo origin cell-strain BoMo15AIIc (more nearly available than 
National Institute of Sericultural and Entomological Science) of a megakaryocyte multiplication 
differentiator recombination virus performed subculture at 25 degrees C by the culture medium 
which added the gentamycin (500microg/(mD) to MGM448 as a fetal calf serum (FBS:Gibco BRL) 
and an antibiotic 10%. The megakaryocyte multiplication differentiator recombination virus was 
produced by introducing simultaneously silkworm coenocyte virogene DNA and pBm4-TP055 
plasmid DNA into a silkworm cultured cell for example, by the calcium phosphate coprecipitation 
method etc. 

[01 10] 2micro [ of wild-type virus P6 E stocks (more nearly available than National Institute of 
Sericultural and Entomological Science) of genomic DNA ] g, and transfer plasmid pBm4-TP055 
10microg is dissolved in the sterilized pure water of 240microl. Equivalent 0.5M CaCI2, 0.1 M 
After adding HEPES, mixing and leaving it at a room temperature for 10 minutes, It is 0.2M to 
this mixed liquor. NaCI, 0.05M HEPES, 0.75mM NaH2 P04, 0.75mM Na2 HP04 480microl in 
addition, by leaving it for 20 to 30 minutes at a room temperature after several second stirring 
The calcium phosphate gel containing genomic DNA and a plasmid was made to form. 
[01 1 1] Next, 960micro (suspension) of calcium phosphate gel mixtures I containing virogene DNA 
obtained by making it this appearance and a transfer vector was added to the BoMo15AIIc cell 
rewound aroun d MGM448(FBS and antibiotic are included 10%) 4ml in T flask (T25, Corning) of 2 
25cm on the previous day, and they were left for 1 2 hours. The culture medium was exchanged 
for new MGM448 (FBS and an antibiotic are included 10%), and it cultivated at 25 degrees C. 
Culture media were collected on the 6th day of cultivation, and it considered as the virus 
undiluted solution. 

[0112] The culture medium which it adds to the culture medium of the BoMo15AIIc cell which 
diluted the supernatant liquid which carried out centrifugal [ of the culture medium ], and 
defecated it, and was cultivated at the flat surface, and virus infection is looked at by 
microscope observation after cultivation for eight days, and the polyhedron does not form was 
chosen (limiting dilution). Mixing of the virus of a wild type was not accepted into this virus liquid. 
The recombination object virus containing DNA which carries out the code of the megakaryocyte 
multiplication differentiator produced here was set to TP055~BmNPV. 

[01 13] (3) manufacture 25cm2 of recombination object virus liquid a flask base — about 1x106 It 
rearranges, cloning of the BoMo15AIIc cell of a cell was carried out to the culture medium which 
carried out the plate culture for two days in the 4ml MGM448 culture medium which contains 
FBS 10% by the aforementioned (2) term — a body virus 10micro of culture medium I of the 
included BoMo15AIIc cell is added into a BoMo15AIIc cell, and it is 1000rpm after cultivation and 
about culture medium for 14 days at 25 degrees C. At-long-intervals heart separation was 
carried out for 5 minutes, the centrifugal supernatant liquid was rearranged, and it obtained as 
body virus liquid. 

[01 14] (4) verification 25cm2 of a manifestation of a recombination object megakaryocyte 
proliferation differentiator a flask base — about 1x106 it was obtained above by the culture 
medium which carried out the plate culture of the BoMo15AIIc cell of a cell for two days in the 
4ml MGM448 culture medium which contains FBS 10% — it rearranged, and it added into the 
BoMo15AIIc cell so that it might become the multiplicity of infection 0.5, and body virus liquid or 
the wild-type virus was cultivated for three days at 25 degrees C It was with Isogen (Wako Pure 
Chem) from the infected cell and the uninfected cell, and all RNA was collected. 
[01 15] All these RNA After giving Imicrog to agarose electrophoresis and performing 
fractionation by the size, it moved to the Zetaprobe membrane (Bio-Rad) by capillarity. The 
specific complex of the recombination object megakaryocyte multiplication differentiator mRNA 
and megakaryocyte multiplication differentiator probe DNA was made to form by dipping into the 
hybridization buffer containing the megakaryocyte multiplication differentiator cDNA (array of the 
nucleotide number 449-1255 of PCR product; array number:30 by N2065 and KY100 which were 
obtained by example 2.1.) (megakaryocyte multiplication differentiator probe DNA) which carried 
out the indicator of this membrane by digoxigenin (BERINGA Mannheim), and keeping it warm at 
42 degrees C for 12 hours. 

[01 16] After making the anti-digoxigenin antibody (BERINGA Mannheim) which combined the 
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alkaline phosphatase react to this complex, it rearranged by the chemistry firefly luminescence 
produced at the time of decomposition by the alkaline phosphatase of AMPPD (BERINGA 
Mannheim), and the body megakaryocyte proliferation differentiator mRNA was detected. As 
shown in drawin g 1 1 , it rearranged to all RNA of a TP055-BmNPV infected cell, the body 
megakaryocyte proliferation differentiator mRNA was detected, and it was shown that the 
megakaryocyte proliferation differentiator mRNA is discovered within this infected cell. 
[0117] (5) As the virus liquid of the recombination object virus obtained by this paragraph (2) to 
the silkworm larva of manufacture 5 ** of silkworm body fluid, and comparison contrast E stocks 
of wild-type virus B6 is diluted ten to one time, and it injects an animal 50microl. /. at 26 
degrees C For four - five days, Commercial artificial breeding (mho lath : Katakura Kougyo make) 
was given, the abdomen of the silkworm of 50 animals was cut after breeding, it extracted to the 
plastic tube which ice-cooled the extract containing body fluid, the object in a midgut, etc., and 
the supernatant liquid of centrifugal separation was obtained. 

[01 18] (6) They are 20mM(s) in 50ml of silkworm body fluid obtained by the activity check this 
paragraph (5) of a megakaryocyte proliferation differentiator. Matrex which dialyzed enough to 
the Tris/HCI (pH 7.4) buffer solution, and equilibrated with the same buffer solution The activity 
in the silkworm body fluid which carried out fractionation in the BlueA column (phi2.5x15cm), and 
injected with the recombinant virus and the wild-type virus was compared. Elution of a binding 
protein performed the uncombined fraction by making the concentration gradient of NaCI after 
[ 0-1 M ] washing fully form. As shown in drawin g 12 , the megakaryocyte guidance activity in the 
body fluid which injected with recombination virus liquid showed the high price more clearly than 
the activity of the body fluid origin which injected with the wild-type virus. 
[0119] The method indicated by this specification is not limited to the silkworm baculovirus 
transition vector pBm4, silkworm polyhedron virus P6E stock, and a silkworm cell BoMo15AIIc 
cell, for example, it is easy for this contractor to obtain a physiological active substance 
equivalent to this using other baculovirus transition vectors (for example, more nearly available 
pBK283 and more than pBKblue; than Funakoshi Co., Ltd.), a silkworm polyhedron virus (more 
nearly available as refined DNA than Funakoshi Co., Ltd.), and a silkworm cell (BmN4 cell; — 
more nearly available than Funakoshi Co., Ltd.) 
[0120] 

[Effect of the Invention] The megakaryocyte proliferation differentiator newer than A431 cell- 
culture supernatant liquid was refined, and the property and partial amino acid structure were 
determined. It was admitted that the last preparation refined this time promoted production of a 
megakaryocyte from the marrow cell under existence of IL-3. This factor has achieved the 
important regulation function in the proliferation specialization process of a megakaryocyte, and 
is in. It works as a thrombocytosis factor also by vivo. Therefore, this factor can change with an 
effective therapeutic drug also to control of the platelet count which decreases by the radiation 
irradiation at the time of a bone marrow transplantation only to the various hematogenous 
disorders accompanied by reduction in a platelet which have a big problem on clinical, control of 
the platelet count at the time of the chemotherapy of cancer, etc. 
[0121] 

[Layout Table] 

array number: — length [ of one array ]: — mold [ of nine arrays ]: — amino acid topology: — 

mm : 

Xxx Glu Thr He Asn Xxx His Phe Lys 

15 9 

kind [ of straight chain-like array ]: — a peptide 

[0122] array number: — length [ of two arrays ]: — mold [ of seven arrays ]: — amino acid 

urn : 

Xxx Gin Xxx Ala Phe Thr Lys 
1 5 7 

topology: — kind [ of straight chain-like array ]: — a peptide 

[0123] array number: — length [ of three arrays ]: — mold [ of 19 arrays ]: — amino acid 
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topology: — kind [ of straight chain-like array ]: — peptide array: Val Glu Xxx Val Asp Phe Thr 
Asn His Leu Glu Asp Thr Xxx Xxx One 5 10 15Asn He Asn Lys 19 [0124] array number: — length 
[ of four arrays ]: — mold [ of 17 arrays ]: — amino acid topology: — kind [ of straight chain-like 
array ]: — peptide array: — Xxx Tyr He Glu Val Thr Glu Glu Gly Thr Glu Ala Xxx Ala Ala One 5 
10 15Xxx Gly 17 [0125] array number: — length [ of five arrays ]: — mold [ of nine arrays ]: — 
amino acid topology: — kind [ of straight chain-like array ]: — a peptide 

mm: 

Xxx Tyr Leu Arg Ala Leu Gly Leu Lys 

15 9 

[01 26] array number: — length [ of six arrays ]: — mold [ of 20 arrays ]: — amino acid topology: 

— kind [ of straight chain-like array ]: — peptide array: — Ala Asp Leu Ser Gly He Ala Ser Gly 
Gly Arg Leu Tyr He Ser One 5 10 15Arg Met Xxx Gly Lys 20 [0127] array number: — length [ of 
seven arrays ]: — mold [ of five arrays ]: — amino acid topology: — kind [ of straight chain-like 

mm: 

Leu Tyr Asp Ala Lys 
array ]: — a peptide 1 5 

[0128] array number: — length [ of eight arrays ]: — mold [ of five arrays ]: — amino acid 

mm : 

Asn Tyr Glu Met Lys 
1 5 

topology: — kind [ of straight chain-like array ]: — a peptide 

[0129] array number: — length [ of nine arrays ]: — mold [ of ten arrays ]: — amino acid 
topology: — kind [ of straight chain-like array ]: — a peptide 

mm : 

Ala Val Ala Met Met His Gin Xxx Arg Lys 
15 10 

[0130] array number: — length [ of ten arrays ]: — mold [ of 38 arrays ]: — number [ of nucleic- 
acid chains ]: — 1 chain topology: — kind [ of straight chain array ]: — feature [ of a synthetic 
DNA array ]: — the amino acid sequence of the array number 3 — translation correspondence I 

— inosine array: — GTIGARIIIG TIGAYTTYAC IAAYCAYYTI GARGAYAC 38 [0131] array w 
number: — length [ of 1 1 arrays ]: — mold [ of 32 arrays ]: — number [ of nucleic-acid chains ]: 

— 1 chain topology: — kind [ of straight chain array ]: — feature [ of a synthetic DNA array ]: - 

— the amino acid sequence of the array number 4 — translation correspondence I — inosine 
array: — TACATCGAIG TIACIGARGA RGGIACNGAR GC 32 [0132] array number: — length [ of 
12 arrays ]: — mold [ of 37 arrays ]: — number [ of nucleic-acid chains ]: — 1 chain topology: - 

— kind [ of straight chain array ]: — feature [ of a synthetic DNA array ]: — 3'-RACE oligomer 
array [ of Kit (Gibco BRL) appending ]: — GGCCACGCGT CGACTAGTAC TTTTTTTTTT 
TTTTTTT 34 [0133] array number: — length [ of 13 arrays ]: — mold [ of 20 arrays ]: — number 
[ of nucleic-acid chains ]: — 1 chain topology: — kind [ of straight chain array ]: — synthetic 
DNA array: — ATGTTGTGGG GACTGCTATA 20 [0134] array number: — length [ of 14 arrays ]: 

— mold [ of 23 arrays ]: — number [ of nucleic-acid chains ]: — 1 chain topology: — kind [ of 
straight chain array ]: — synthetic DNA array: — CAAGGCGAAT GACCTCTAAG TAT 23 [0135] 
array number: — length [ of 15 arrays ]: — mold [ of 21 arrays ]: — number [ of nucleic-acid 
chains ]: — 1 chain topology: — kind [ of straight chain array ]: — synthetic DNA array: — 
CCCCGAAGCA ATCCCAGAGA G 21 [0136] array number: — length [ of 16 arrays ]: — mold 

[ of 21 arrays ]: — number [ of nucleic-acid chains ]: — 1 chain topology: — kind [ of straight 
chain array ]: — synthetic DNA array: — CTCAGGCAGC AGAACGTACA T 21 [0137] array 
number: — length [ of 17 arrays ]: — mold [ of 21 arrays ]: — number [ of nucleic-acid chains ]: 

— 1 chain topology: — kind [ of straight chain array ]: — synthetic DNA array: — 
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GGCGACGACT CCTGGAGCCC G 21 [0138] array number: — length [ of 18 arrays ]: — mold 
[ of 22 arrays ]: — number [ of nucleic-acid chains ]: — 1 chain topology: — kind [ of straight 
chain array ]: — synthetic DNA array: — GACACCAGAC CAACTGGTAA TG 22 [01 39] array 
number: — length [ of 19 arrays ]: — mold [ of 36 arrays ]: — number [ of nucleic-acid chains ]: 
— 1 chain topology: — kind [ of straight chain array ]: — synthetic DNA array: — 
CATCCGGGAG ATGTACAGCC GGCCGCCAGA GGCAAT 36 [0140] array number: — length 
[ of 20 arrays ]: — mold [ of 21 arrays ]: — number [ of nucleic-acid chains ]: — 1 chain 
topology: — kind [ of straight chain array ]: — synthetic DNA array: — GCTGTGGCCA 
TGATGCACCA G 21 [0141] array number: — length [ of 21 arrays ]: — mold [ of 24 arrays ]: — 
number [ of nucleic-acid chains ]: — 1 chain topology: — kind [ of straight chain array ]: — 
synthetic DNA array: — TACCTGCGGG CCCTGGGCCT GAAG 24 [0142] array number: — 
length [ of 22 arrays ]: — mold [ of 51 arrays ]: — number [ of nucleic-acid chains ]: — 1 chain 
topology: — kind [ of straight chain array ]: — synthetic DNA array: — CATCCGGGAG 
ATGTACAGCC GGCCGCCAGA GGCAATGCCA GACAGGTCAG C 51 [0143] array number: — 
length [ of 23 arrays ]: — mold [ of 17 arrays ]: — number [ of nucleic-acid chains ]: — 1 chain 
topology: — kind [ of straight chain array ]: — synthetic DNA array: — GTTTTCCCAG 
TCACGAC 17 [0144] array number: — length [ of 24 arrays ]: — mold [ of 17 arrays ]: — 
number [ of nucleic-acid chains ]: — 1 chain topology: — kind [ of straight chain array ]: — 
synthetic DNA array: — CAGGAAACAG CTATGAC 17 [0145] array number: — length [ of 25 
arrays ]: — feature [ of 20 arrays ]: — number [ of nucleic-acid chains ]: — 1 chain topology: — 
kind [ of straight chain array ]: — synthetic DNA array: — AATTATGGCC CACACCAGTG 20 
[0146] array number: — length [ of 26 arrays ]: — mold [ of 20 arrays ]: — number [ of nucleic- 
acid chains ]: — 1 chain topology: — kind [ of straight chain array ]: — synthetic DNA array: — 
ACTAGCCGCT ACAGTCAACA 20 [0147] array number: — length [ of 27 arrays ]: — mold [ of 
21 arrays ]: — number [ of nucleic-acid chains ]: — 1 chain topology: — kind [ of straight chain 
array ]: — synthetic DNA array: — TTGCCACTTG CCTTTGAAGT A 21 [0148] array number: — 
length [ of 28 arrays ]: — mold [ of 21 arrays ]: — number [ of nucleic-acid chains ]: — 1 chain 
topology: — kind [ of straight chain array ]: — synthetic DNA array: — CTGATGCATC 
ATGGCGACTG C 21 [0149] array number: — length [ of 29 arrays ]: — mold [ of 21 arrays ]: — 
number [ of nucleic-acid chains ]: — 1 chain topology: — kind [ of straight chain array ]: — a 
synthetic DNA Array: AGCATTCACC AGCACCATTA C 21 [0150] array number: — length [ of 
30 arrays ]: — mold [ of 1950 arrays ]: — number [ of nucleic-acid chains ]: — double strand 
topology: — kind [ of straight chain array ]: — complimentaryDNA (cDNA) 
Origin Organism name: Homo sapiens (A431 cell) 

The feature of an array: DNA array which carries out the code of the Homo sapiens 
megakaryocyte proliferation differentiator : [0151] 

GGCACGAGAG-GAACTGAAGC-CCAGCTGTGA-AGGCCGCAGA-CTGCAGTGAG 50 
AGGAGGCTGC ACTCCATTTT GCA ATG GCC TCC-CTT-GCT-GCA-GCA AAT 97 Met-Ala- 
Ser-Leu-Ala Ala Ala Asn 1 5 GCA GAG TTT TGC TTC AAC CTG TTC AGA GAG ATG GAT 
GAC AAT CAA142 Ala Glu Phe Cys Phe Asn Leu Phe Arg Glu Met Asp Asp Asn Gin 10 1520 
GGA AAT GGA AAT GTG TTCTTT TCC TCT CTG AGC CTC TTC GCTGCC 187 Gly Asn Gly 
Asn ValPhe Phe Ser Ser Leu Ser Leu Phe Ala Ala 25 30 35 CTG GCC CTG GTC CGC TTG 
GGC Greenwich civil time CAA GAT GAC TCC CTCTCT CAG232 Leu Ala Leu Val Arg Leu Gly 
Ala Gin Asp Asp Ser Leu Ser Gin 40 45 50 ATT GAT AAG TTG CTT CAT glucose tolerance test 
AACACT GCC TCA GGA TAT GGA AAC 277 He Asp Lys Leu Leu HisVal Asn Thr Ala Ser Gly 
Tyr Gly Asn 55 60 65 TCT TCT AAT AGT CAG TCA GGG CTC CAG TCT CAA CTG AAA AGA 
glucose tolerance test 322Ser Ser Asn Ser Gin Ser Gly Leu Gin Ser Gin Leu Lys Arg Val 70 75 
80 TTT TCT GAT ATA AAT GCA TCC CAC AAG GAT TAT GAT CTC AGC ATT 367Phe Ser 
Asp He Asn Ala Ser His Lys Asp Tyr Asp Leu Ser He 85 90 95 GTG AAT GGG CTT TTT 
Greenwich civil time GAA AAA GTG TAT GGC TTT CAT AAG GAC 412Val Asn Gly Leu Phe Ala 
Glu Lys Val Tyr Gly Phe His Lys Asp 100 105 110 TAC ATT GAG thromboplastin generation test 
GCC GAA AAA TTA TAC GAT GCC AAA GTG GAG CGA 457Tyr He Glu Cys Ala Glu Lys Leu 
Tyr Asp Ala Lys Val Glu Arg 115 120 125 glucose tolerance test GAC TTT ACG AAT CAT TTA 
GAA GAC ACT AGA CGT AAT ATT AAT 502 Val Asp Phe Thr AsnHis Leu Glu Asp Thr Arg Arg 
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Asn lie Asn 130 135 140 AAG TGG glucose tolerance test GAA AAT GAA ACACAT GGC AAA 
ATC AAG AAC GTG ATT 547 Lys Trp Val Glu AsnGlu Thr His Gly Lys He Lys Asn Val He 145 
150 155 GGT GAA GGT GGC ATA AGO TCA TCT Greenwich civil time GTA ATG GTG CTG 
GTG AAT 592 Gly Glu Gly Gly IleSer Ser Ser Ala Val Met Val Leu Val Asn 160 165 170 
Greenwich civil time GTG TAC TTC AAA GGC AAGTGG CAA TCA GCC TTC ACC AAG AGC 
637 Ala Val Tyr Phe LysGly Lys Trp Gin Ser Ala Phe Thr Lys Ser 175 180 185 GAA ACC ATA 
AAT TGC CAT TTC AAA TCT CCC AAG TGC TCT GGG AAG 682 Glu Thr He Asn CysHis Phe 
Lys Ser Pro Lys Cys Ser Gly Lys 190 195 200 GCA GTC GCC ATG ATG-CAT-CAG-GAA-CGG 
AAG TTC AAT TTG TCT GTT 727 Ala Val Ala Met Met His Gln-Glu-Arg-Lys-Phe Asn Leu Ser 
Val 205 210 215 ATT GAG GAC CCA TCA-ATGAAGATT CTT GAG CTC AGA TAC AAT GGT 
772 He Glu Asp Pro Ser Met Lys He Leu Glu Leu Arg Tyr Asn Gly 220 225 230 GGC ATA AAC 
ATG TAC glucose tolerance test CTG CTGCCT GAG AAT GAC CTC TCT GAA 817 Gly He Asn 
Met Tyr ValLeu Leu Pro Glu Asn Asp Leu Ser Glu 235 240 245 ATT GAA AAC AAA CTG ACC 
TTT CAG AAT CTA ATG GAA TGG ACC AAT 862 He Glu Asn Lys LeuThr Phe Gin Asn Leu Met 
Glu Trp Thr Asn 250 255 260 CCA AGG CGA ATG ACC TCT AAGTAT glucose tolerance test 
GAG GTA TTT TTT CCT CAG 907 Pro Arg Arg Met ThrSer Lys Tyr Val Glu Val Phe Phe Pro 
Gin 265 270 275 TTC AAG ATA GAG AAG AAT TAT GAA ATG AAA CAA TAT TTG AGA GCC 
952 Phe Lys He Glu LysAsn Tyr Glu Met Lys Gin Tyr Leu Arg Ala 280 285 290 CTA GGG CTG 
AAA GAT ATC TTTGAT GAA TCC AAA GCA GAT CTC TCT 997 Leu Gly Leu Lys Asplle Phe 
Asp Glu Ser Lys Ala Asp Leu Ser 295 300 305 GGG ATT Greenwich civil time TCG GGG GGT 
CGT CTG TAT ATA TCA AGG ATG ATG CAC 1042 Gly He Ala Ser GlyGly Arg Leu Tyr He Ser 
Arg Met Met His 310 315 320 AAA TCT TAC ATA GAG GTC ACTGAG GAG GGC ACC GAG 
Greenwich civil time ACT Greenwich civil time 1087 Lys Ser Tyr He GluVal Thr Glu Glu Gly Thr 
Glu Ala Thr Ala 325 330 335 GCC ACA GGA AGT AAT ATT GTA GAA AAG CAA CTC CCT 
CAG TCC ACG 1 132 Ala Thr Gly Ser Asnlle Val Glu Lys Gin Leu Pro Gin Ser Thr 340 345 350 
CTG TTT AGA Greenwich civil time GAC CAC CCATTC CTA TTT glucose tolerance test ATC 
AGG AAG GAT 1 177 Leu Phe Arg Ala AspHis Pro Phe Leu Phe Val He Arg Lys Asp 355 360 365 
GAC ATC ATC TTA TTC AGT GGC AAA glucose tolerance test TCT TGC CCT TGA 1216 Asp 
He He Leu PheSer Gly Lys Val Ser Cys Pro... 370 375 380 AAATCCAATT GGTTTCTGTT 
ATAGCAGTCCCCACAACATC AAAGAACCAC 1266 CACAAGTCAA TAGATTTGAG 
TTTAATTGGA AAAATGTGGT GTTTCCTTTG 1316 AGTTTATTTC TTC CT AAC AT 
TGGTCAGCAG ATGACACTGG TGACTTGACC 1 366 CTTCCTAGACACCTGGTTGA 
TTGTCCTGAT CCCTGCTCTT AGCATTCTAC 1416 CACCATGTGT CTCACCCATT TCTAATTT 
CA-TTGTCTTTCT-TCCCACGCTC 1466 ATTTCTATCA TTCTCCCCCA-TGACCCGTCT 
GGAAATTATG GAGAGTGCTC 1516 AACTGGTAAG GAGAACGTAG-AAGTAGCCCT 
AGGGATCCTT TTTGAAACTC 1 566 TACAGTTATC GCAGATATTC-TAGCTTCATT 
GTAAGCAATC TAGGAAATAA 1616 GCCCTGC TGC TTTCTAGAAA TAAGTGTGAA 
GGATAAATTT TCTTTGTTGA 1666 CCTATGAAGA TTTTAGAGTT TACCTTCATA 
TGTTTGATTT TAAATCAGTG 1716 TATAATCTAG ATGGTAAAAA ATGTGAAATT 
GGGATTAGGG ACCAACCAAA 1 766 ATATTTCATT AATGCTTTCA ATTGACAAAT 
TTTGGTCTTT C TTTGAT AAG 1816 ACAATATGTA CATAGTTTTT TCAAATATTA 
AAGATCTTTT AACTGTTGGC 1 866 AGTTGTTATC TACAGAATCA TATCTCATAT 
GCTGTGTAGT TTATAAGTTT 1916 TTTCTCTATT TATCAGAATA AAGAAATACA AC AT 1 950 
[0152] array number: — length [ of 31 arrays ]: — mold [ of 20 arrays ]: — number [ of nucleic- 
acid chains ]: — 1 chain topology: — kind [ of straight chain array ]: — the synthetic DNA origin 
organism name: — feature [ of a Homo sapiens array ]: — 5' non-translating field array: — 
AACTGAAGCC CAGCTGTGAA 20 [0153] array number: — length [ of 32 arrays ]: — mold [ of 
37 arrays ]: — number [ of nucleic-acid chains ]: — 1 chain topology: — kind [ of straight chain 
array ]: — synthetic DNA array: — CTCGAATTCG CGATGGCCTC CCTTGCTGCA GCAAATG 
37 [0154] array number: — length [ of 33 arrays ]: — mold [ of 49 arrays ]: — number [ of 
nucleic-acid chains ]: — 1 chain topology: — kind [ of straight chain array ]: — synthetic DNA 
array: — GGGAATTCGC GGCCGCGTGG TGGTTCTTTG ATGTTGTGGG GACTGCTAT 49 



[Translation done.] 
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